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INH I 1.00E+00 unitless 
ABS t  I unitless 
ABI 1 unitless 
AF 0.2 ingicin2-day 

ABS d  unitless 
Gj unitless 

.Jemvel 
	 ...::::::::;:- 	-,:.:::::.;::. 

	
.::::,:.::, 	.:::;-;::: ...:::, 	-..-...::.,.:. ..-..:::-::::,. 

	

~  ~ ~ ~ ~ ~ 	~ 
Soil LTeanu 	

f ::.. 	;:;..;.
' 	por Individua! Flazardous Substances (Washington State Department of Ecology) 	 Page 1 

Woricslieet for Calculatina Soil Cleanuo Levels for Unrestricted &Industrial Land Use 

Date: 	12 7/2006 
Site Name: 	Former Rhone-Poulenc Site Northwest Corner  

valuator: 	Z. Satterwhite  

Refer to WAC 173-340-720, 740, 745, 747 altd 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blanlc 

Item 	 Symbol 	Value 	U,iits  
l. General information  

Name of Chemical: 
Measured Soil Concentration, if any: 	 C s  
Natural Background Concentration for Soil: 	 NB s  
Practical Quantitation Limit for Soil : 	 PQL s  
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS d, GI: 	0 

2. Toxicological Pronerties of the Clieiaiical: Clieniical-Seecifc  
Oral Reference Dose: 	 RfD o  
Oral Carcinogenic Potency Factor : 	 CPFo  
Inhalation Reference Dose: 	 RfD 
Inhalation Carcinogenic Potency Factor: 	 CPFi 

Acena lttliylene 
mg/kg 
mg/kg 
tng/kg 

ing/kg-day 
kg-day/ing 
mg/kg-day l kg-day/iiig 

6.00E-02 

3.Exnosure Parameters  
tnlialation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default ="1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default ="1 "): for ingestion &'dermal exposure pathways 
Adherence Factor (default ="0.2"): for dermal exposure pathway 
Derinal Absorption Fraction (cheinical-specific or defaults): for dermal exposure pathway 
Gastrointestinal Absorption Conversion Factor (cheinical-specific or defaults): for dermal exposure pathway 

4.Phvsical and Chemical Properties ol'the Clieniical: Cliemical-SpeciOc 

Soil Organic Carbon-Water Partitioning Coefficient: for inetals, enterl{ d  value here and enter "I" forf" value 
I-{enrv's Law Constant: for the evaluation of ground water and vanor exposure pathway 
*If the vahre, for Henry's Law Constant is Riven in tlte irnit o f"atm. »i 3 /inol'; enter val ue here: 	 H 	I 	I 
*Converted unitless for»i of H,,, @13"C: (Eiiter this converted value into "H,,, input Box" above for a calculatio») 	Hcc I  O.00OE+DO 

IC oc 	4.900E+03 
H ee  4 1  6.400E-03 

l/kg 

unitless 

atm.ni3/mol 
unitless 

MTCASGL10-Acenapthylene.XLS 	 12/7/2006 



Soil Cleanup Levei for lndividual Hazardous Substances (vVashington State Department of Ecology) 	 Page 2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit S 4.200E+00 	mg/1 
S. Tareet Ground WAter CleanuRLeyei  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are C,y  9.90E+02 ug/1 

not automatically transferred into this worksheet. 
6. Site-Specific Hy_drogeologicAl Cliaracteristics  

Total Soil Porosity (default ="0.43'.'): n 0.43 unitless 
Volumeteic Water Content (default ="0.30"): e,p 0.3 unitless 
Volumetric Air Content (default ="0.13"): O a  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50"): 	 ` P b 1.5 kg/i 

Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for fo, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for tinsatw•ated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7. Vapor Attenuation FActor due to Advection (bttilding structure) & Diffusion (soil layer) Mechanisms  

* Vapor Attenuation Factor is the ratio of vapor phase coirtaminant concentration withiit the soil at the source to the 
air conceritration at the exposarre poirrt (e.g., witluii the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF F  unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	Acenaphthylene 

1. Summary of Results 
To calculate a soil cleanup levet based on Industrial Land Use (Method C) for Direct Soil Contact, checic here: 	~ 

I—To calculate a soil concentration based on Metliod C vapor pathway, check here: 	F±1 
Basis for Soil Concentration Conc Units 

Most stringent soil concentration based on Soil Dii•ect 
Contact & Ground Water Protection: 2.523E+02 mg/kg 

Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

l Cleanup Level (not considering vapor pathway): 	2.523E+02 	mg/kg 

NWami
ng! Soil Cleanup Level above may not be protective of vapor expo.sure 

pathway - evaluate vapor patlhway furtlier. 
Soil concentration based on Vapor Pathway 
(informational purposes only): 

0.000E+00 tng/kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limitl 

C,,, r   corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Liinit, Csar  : 5.353E+01 I 	m 	lc 
Retardation Factor, R: 44.8 1 	unitless 

2. Summary of Calculation for eacli Exposure Patliway 
Summary by Expos«re Pathway 

Soil Direct 
Contact 

Metl-iod B 
Unrestricted Land Use 
Q HQ=1.0; R1SK =1.0E-6 

Method C  
.btdustrial Land Use 

(Q I-1Q=1.0; RISK =I.OE-5 

Ingestion only 
Ingestion & 

Dermal Ingestion onl 
Ingestion & 

Dermal 

Under the Cun•ent 
Condition 

H? 	Ex osure Point N/A N/A N/A N/A 
RISK? 	Ex osure Point N/A N/A N/A N/A 

Target Soil 
CUL? 	ing/kg 

H=1.0 4.800E+03 N/A 2,100E+05 N/A 
RISIC ~ 1.0E-6 or I.OE-5 N/A N/A N/A N/A 

Protection of 
Potable 

GrollIlC1 Wc`lter 

Method B 
a HQ=l.O; RISK =1.0E-6 

Metlhod C  
(n3 HQ=1.0; RISK =1.0E-5 

Under the Current 
Condition 

Predicted Ground Water 
Conc? ug/I N/A 

i-IQ7 @ Ex osure Point N/A N/A I RISK? cr Exposure Point N/A N/A 

Target Ground Water CUL? 	ug/I iTarget 

9.900E+02 

Soil CUL? 	ing/lcg 2.523E+02 

Protection of 
Air ~ja]l

t 
~ 	" 

(f'or infor» tational 
purpose ortly) 

Metliod B  
@ HQ=1.0; RISK =1.013-6 

Method C  
(rr HQ=1.0; R1SK =I.OE-5 

Urnder the Cun•ent 
Condition 

Predicted Air Conc? ug/m3 
@Exposure Point 

N/A 

HQ? 	Ex osure Point N/A N/A 

RIS IC? 	osure Point 
~ 

Ex 
p 

N/A N/A 

Target Air 

CUL? ug/m3 

r~ HQ=1.0 N/A N/A 

@ RIS
,
K=t.OE-6 or I.OE-5 N/A N/A 

Target Soil 

CUL? ing/kg 

@ HQ=1.0 N/A N/A 

@ RISIC=I.OE-6 or I.OE-5 N/A N/A 
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NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "$Q" = liazard quotient; "RISK" = carcinogeiiic risk. 

CAUTION: The requirements and procedures for estabiishing soil cleanup levels that are protective of human heaith and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the reguiation. 
Specifically, the soil cieanup levels derived using this Workbook do not account for the following: 

• Concentrations based on appiicabie state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may aiso need to be evaivated on a site-specific basis to estabiish soil cieanup levels. 

CAUTION: The requirements and procedures for estabiishing air cieanup levels that are protective of human heaith and the 
environment are specified in the MTCA Cleanup Reguiation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to estabiish air cieanup levels under the reguiation. Specifically, the air cieanup levels derived using this Workbook do not 
account for the following: 	 ' 

• Concentrations based on appiicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 

MTCASGL10-Acenapthylene.XLS 	 12/7/2006 
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Woi•kslaeet for Calculatiniz Soil Cleanuu Levels for Unrestrictecl &Industrial Land Use  
Date:  . 	2/7/200 
Site ame• 	Former Rhone-Poulenc Site Northwest Corner  
Evaluator: 	Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details. 

A. INPUT PAItAMLTERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is ayailable for any of the following inputs, then leave the input box blank  

Item 	 S mbol 	Value 	Units 

1. Genernl infornintion  
Name of Chetnical: 	 Autliracene 

C s 	mg/kg 
NB s 	mg/lcg 

PQL s 	mg/kg 

F41 

Rf D a 	3.00E-01 mg/lcg-day 
CPFo 	kg-day/nig 
RfD I I 	l iilg/kg-day 

CPFi 	kg-day/nig 

INH 	1.00E+00 unitless 
ABS i 	1 	unitless 
,QBI 	I 	unitless 

AF 	0.2 	mg/cm2-day 
ABS d 	wlitless 

Gj 	unitless 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soi1: 
Practical Quantitation Limit for Soil: 
To evaluate the irngestion and derlllal patllways concurrently, check here and input values for AF, ABS d , GI : 

z. Toxicolo¢ical Properties of tlie Cliemical: Cltemical-Speciflc  
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Refet•ence Dose: 
Inhalation Carcinogenic Potency Factor: 

3.Exposure Paranteters  

Inlialation Correction Factor (default ="2" for volatiles; "1" for all otliers): for target ground water cleanup level 
Lihalation Absorption Fraction (default ="I "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default ="1 "): for ingestion Si dermal exposure pathways 
Adherence Factor (default ="0.2"): for derinal exposure pathway 
Derinal Absorption Fractioii (clieinical-specific or defaults): for derinal exposure pathway 
Gastrointestinal Absorption Conversion Factor (cheinical-specific or defaults): for derinal exposure pathway 

4.PliYsical aiid CliemicAl Pronerties oif the Clieuaical: Cliemical-Sneclfic  
Soil Organic Carbon-Water Partitioning Coefficient: for metais, enter ICd value here and enter "1" for fo, value 

Henry's Law Constant: for the evaluation of eround water and vaoor exnosure oathwav 

If ac  
H a  

2.300E+04 1/!cg 
2.700E-03 unitless 

atm.in3/nlol 
O.O00E+00 . unitless 

*If the value.for Henry's Law Coirstant is givei: in the wTit of "atiir.m 3 hno1'; 
cr 	

etrter value here: 	 H 
*Converted unitless form of,  II~~ 13 ° C: (Enter this converted value i~ito "H, iitput Box" above for a calculatioti) 	Hcc 

MTCASGL10-anthracene.XLS 	 12/7/2006 
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Solubility of the Chemical in Water: for the calculatiotu of soil saturation limit S 4.300E-02 mg/1 
S. Tareet Cround Water Cleanuo Leyel  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Resu/ts from the Ground Water C/eanup Level Worksheet are C,y  4.00E+04 ug/1 
not automatically transferred into this worksheet. 

6.Site-Sneciiic HvdroffeoloQicai Charactel•istics  

Total Soil Porosity (default ="0.43"): n 0.43 unitless 
Volumetric Water Content (default =; "0.30"): O. 0,3 unitless 
Voluinetric Air Content (default ="0.13"): O a  0.13 unitless 
Dry Soil Bulk Density (default ="1.50"): p t, 1.5 kgtl 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for f o, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7.Vaaor A,ttenuation I'actor due to Advection (buildiug structure) & pif[usion (soil laver) Mechaulsms  
'* Vapor Attenuation Factor is tlte i-atio of vapor pliase contarniinant concenti•ation witlrin the soil at the source to tlle 

air coiicentration at the exposure point (e.g., within the bttilding) 
Entec• Vapor Attenuation Factor: for the evaluation of vapor e.cposure pathway VAF l unit less 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	Antliracene 

1. Summary of Results 
To calculate a soil cleanup level based on Itidustrial Land Use (Method C) for Direct Soil Contact, check here: 	B 

F—To calculate a soil concentration based on Method C vapor pathway, check here: 	ID 
Bssis for Soil Concentration Conc Units 

Most stringent soil concentration based. on Soil Direct 
Contact & Ground Water Protection: 4.726E+04 mg/kg 
Natural Background concentration for Soil: N/A mg/lcg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 	4.726E+04 	mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
patliway - evaluate vapor pathway further. 

Soil concentration based on Vapor Patliway 
(informational purposes only): 0.000E+00 mg/kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limitl 

C s,t  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 

MTCASGL10-anthracene.XLS 
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R is the ratio of the ground.water flow velocity to the 
contaminant migration velocity in saturated zone. 

Saturation Litnit, CsRr: 2.540E+00 m k iSoil 
Retardatioii Factor ,  R: 206.4 unitless 

2. Su><n><nary of Calculation for eacli 'Exposure Pathway 
Suiaiinary by Ex osure Pathway 

Soil Dlrect 

Contact 

Motliod B 
Unrestrfcted Larnd Use 
@ I4Q=1.0; RISK =1.0E-6 

Metliod C 
Iirdustrial Land Use 

@ 1-iQ=1.0; RISK =1.0E-5 

Ingestion rnily 
Ingestion & 

Dertnal itigestion only 
Ingestion & 

Dermal 

Under the Cuc•rent 
Condition 

H? @ Ex ostire Point N/A N/A N/A N/A 
R1SK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	ing/lcg 

H=1.0 2.400E+04 N/A 1.050E+06 N/A 

QRISIC =1.0E-G or 1.0E-5 N/A N/A N/A N/A 

Protection of 
Potable 

Ground Water 

Method B 
(a3 HQ=l.O; RISK —1.0E-6 

Metht2d C 
(Q HQa1.0; RISK =1.0E-5 

Under the Current 
Conditiotl 

Predicted Ground Water 
Conc? ug/1 N/A 

I-IQ? 	-Ex osure Point N/A N/A 

RISK? @ Exposure Point N/A N/A 

Tar et Ground Water CUL? 	ug/I 4.000E+04 

Target Soil CUL? 	ing/lcg 4.726E+04 

~ Protection of 
Air Quality 
~Ol' lltf0l'lf1R11011f11 

purpose oltly) 

Method B 
Q HQ=1.0; RISK =1.0E-6 

Method C 
a HQ=1.0; RISK =1.0E-5 

Under tlte Current 
Condition 

Predicted Air Conc? ug/m3 
Q Ex osure Point 

N/A 

HQ? @Ex osure Point N/A N/A 

RISK? c~r7 Exposure Point N/A N/A 

Target Air

CUL? ug/nt 3  

HQ=1.0 N/A N/A 

@ RISK=I.OE-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? 	ing/Icg 

@ HQ=1.0 N/A N/A 

Q RIS1C=1.OE-6 or 1.0E-5 N/A N/A 
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NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = liazard quotient; "R,ISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for estabiishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the reguiation. 
Specifically, the soil cieanup levels derived using this Workbook do not account for the following: 

• Concentrations based on appiicable state and federa) laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(.a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human heaith and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Work.slteet for Calculatina Soil Cleauun Levels for Uurestricted & Industrial Laud Use 

Date: 	12 2006 
Site Name: 	Former Rhone-Poulenc Site'Northwest Corner  
Evaluator: 	Z. Satterwhite  

Refer to WAC 173-340-720, 740, 745, 747 aitd 750 for details. 

A. 'INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is av ailable for any of the following inputs, then leave tlie input box bla nlc 

Itent Symbol Value Units  
1.Genet-al iilfornlatioil  

Name of Chemical: Benzo(a)antltracene 

Measured Soil Concentration, if any: Cs  mg/kg 
Natural Background Concentt•ation for Soil: N.B s  mg/kg 
-Practical Quantitation Limit for Soil : PQL s  ing/kg 

To evaluate the ingestion and dercnal patliways coilcurreiitly, clieck liei -e and input values forAF, A13S d , Gl: ~ 
2.Toxicological Properties of the CltenticAl: Chemical-Soecific  

Oral Reference Dose: RfD o  mg/kg-day 

Oral Carcinogenic Potency Factor : CPFo  7.30E+00 kg-day/ing 
Lllhalation Reference Dose: Rf I1 I  I i iiig/kg-day 

Inllalation Carcinogenic Potency Factor : CPF j  kg-day/ing 
3.Exaosure Paranteters  

Inlialation Correction Factor (default ="2" for volatiles; "1" for all otliers): for target ground water cleanup level I1VH 1.00E+00 unitless 

Inhalation Absorption Fraction (default ="1 "): for target air cleanup level ABS, 1 unitless 
Gastrointestinal Absoi•ption Fraction (default ="1 "): for ingestion & dermal exposure pathways ABI 1 unitiess 

Adlzerence Factor (default ="0.2"): for dermal exposure patlhway AF 0.2 ing/cm Z-day 

Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS d unitless 

Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless 

4.Pltysical ajul ChetnicAl ProQerties of tlte Cltentical: Chentical-Specific  
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K d  value here alld ellter "1" for fo, value It oc  3 .600E+05 I/kg 

Henry's Law Constant: for tite evaluation of around water and va or ex osure patliway HCC 1.400E-04 unitless 

*Ifthe value,for Her►ry's Laiv Corrstant is Riven in tlte unit of "atm.nt 3 /mol'; etzter value here: H t  atm.m3lmol 
*Conrverted unitless  fornt of H ,,C  @13"C: (Enter  tliis cornverted value irrto "H ,, irrput  I3ox" above for a calcul.atioit) Hcc  O.O00E+00  unitiess 
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Solubility of the Chemical in Water: for the calculation of soil saturation limit S 9.400E-03 	ing/I 
5. Target Ground Water Cleanuu Level  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are C,y  1.80E-02 ug/1 
not automatically transferred into this worksheet. 

6. Site-Speclfic HvdroseoloEical Cliaracteristics 
'Total Soil Porosity (default = "0.43"): /t 0.43 unitless 
Volumetric Water Content (default ="0.30 11 ): O,v  0,3 unitless 
Volumetric Air Content (default ="0.13"): O a  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50"): P b 1.5 kg/1 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for fo,, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for uusaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7. Vapor Attenuation k'actor due to Advection (buildittg structure) & DIf[usion (soil laver) Meclaanisms 
* Vapor Attenuation Factor Is the ratio of vapor plTase contaminant concentration witl:in the soil at the source to the 

air concelitration at the exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF F  unitless 

B. SUMMARY OF SOIL CLBANUl.' LEVBL CALCULATIONS 
Chemical of Concern: 	Benzo(a)anthracetie 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 	~ 

F—To calculate a soil concentration based on Method C vapor pathway, check here: 	Cl 
Basis for Soil Concentration Conc Units 

Most stritngent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 	' 3.318E-01 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Lirnit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 	3.318E-01 	mg/kg 

Warningl Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

Soil concentration based on Vapor Pathway 
(informational purposes only): O.O00E+00 mg/kg 

C s.t  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. LSaturation Limit, CSRf : 8.665E+00 m 	lc 

rdation Factor, R: 3,215.9 unitiess 

2. Summary  of Calculation for each Exposure Patliway 
Suinmary by  Exposure  Pathway  

Soil Direet 
C011ts̀ lct 

Method 13 
Unrestricted Land Use 
Q HQ=1.0; RISK =1.0E-6 

Metl:od C 
Iiidusti•lal Larrd Use 

@ HQ-1.0; R1SK a1.0B-5 

Ingestion only 
Ingestion & 

Dermal Ingestion only 
Ingestion & 

Dermal 

Under the Current 
Condition 

H? a Ex osure Point N/A N/A N/A N/A 
RISK? a Ex osure Point N/A N/A N/A N/A 

Target Soil 
CUL? 	mg/icg 

@HQ=1.0 N/A N/A N/A N/A 
@RISK =1.0E-6 or 1:0E-5 1.370E-01 N/A 1.798E+01 N/A 

Proteetion of  
Potable 

Ground Water 

Met 7od 13  
@ HQ=1.0; RISK =1.0E-6 

Method C  
(u3 HQ=1.0; RISK =1.013-5 

Under the Current 
Condition 

Predicted Ground Water 
Conc? 	ug/l N/A 

HQ7 @ Exposure Point N/A N/A 

RISK? Q Exposure Point N/A N/A 

Target Ground Water CUL? 	ug/1 1.800E-02 

Target Soil CUL? 	mg/kg 3.318E-01 

~ roteetion of 
Air Quality 
(for infor»ratio~ial 

pul'pose only) 

Met zod 13 
Q HQ=1.0; RISK =1.0E-6 

Method C 
(n3 HQ=1.0; R1SK =1.0E-5 

Under tl~e Current 
Condition 

Predicted Air Conc? ug/m3 
Ex osure Point 

N/A 

HQ? 2 Ex osure Point N/A N/A 

RISK? a Exposure Point N/A N/A 

Target Air

CUL? ug/m 3  

H=1.0 N/A N/A 

@ RISK=I.OE-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? ing/kg 

@ HQ=1.0 N/A N/A 

Q RISK=I.OE-6 or 1.0E-5 N/A N/A 
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NOTES: "CUL" = Cleanup Level; "Conc" = conceiitration; "HQ" = hAzard quotient; "RISK" = carcinogeliic risk. 

CAUTION: The requirements and procedures for establishing soil cleariup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and. 1 73-340-745(5)(b)(i)); 
• Soil residual saturation (see VIIAC 173-340-747(10)); 
• Ecologica) impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and, procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based ontapplicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Worksheet for Calculating Soll Cleanuu Levels foe Uiirestricted & Industrial Land_Use 
Date: 	 12/7 2006 
Site Name: 	F-ortner Rhone-I'oulenc Site Not ~thwest Corner 
Evaluator: 	Z. Satteiwvhite 

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEA.NUP LEVEL CALCULATIONS 
Note: If no data is avail able for any of the following inputs, then leave the input box blanlc 

Item Symbol VAlue Units  
1.General information  

Name of Clieinical: Benzo(b)fluorantliene 

Measured Soil Concentration, if any: Cs  ingAcg 
Natural Background Concentration for Soil: NB s  ing/kg 

Practical Quantitation Litnit for Soil: PQL s  ing/kg 

To evaluate the ingestion and derinal patliways concurrently, check here and input values for AF, ABS j , GI : 0 
2.Toxicoloaical Pronerties of the Ciiemlcal: Cliemical-Sueciflc  

Oral Reference Dose: RfD p  mg/kg-day 

Oral Carcinogenic Potency Factor: CPFo  7.30E+00 kg-day/ing 
Inhalation Reference Dose: RfD i  mg/kg-day 

Inhalation Carcinogenic Potency Factor : CPF j  I kg-day/ing 

3.Exposure Parameters 

Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 unitless 

Inhalation Absorption Fraction (default ="1 "): for target air cleanup level ABS t I unitless 

Gastrointestinal Absorption Fraction (default = " 1 "): for ingestion & dermal exposure pathways ABI I unitless 

Adherence Factor (default ="0.2"): "for dermal exposure pathway AF 0.2 mg/cm2-day 
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS d  unitless 

Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pat[lway Gf unitiess 

4.Plivsical attd Cliemical ,Properties of tlae Chemical: Chemical-SneciRc  
Soil Organic Carbon-Water Partitioning Coefficient: for inetals, enterK d  value here and enter "1" forf o, value IC oe  1.200E+06 Vkg 

Hent 's Law Constatit: for the evaluation of grotind water and va or ex osuc-e pathway H 4.600E-03 unitless 

*If'tlze value,for Herrry's Law Coristarrt is given in the unit of "atrrr.rrr 3 /rriol'; errter value here: H ahn.m3/mol 
~`Converted urritless fornz of H ~;~ @13 ° C: (Lnter tlris converted value into "H,, input 13ox" above for a calculation) H ec  0.000+00 unitless 
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Solubility of the Chemical in Water: for the calculation of soil saturation limit S 1.500E-03 	ing/l 
5. Target Ground Water Cleauub Level  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
'"Results from the Ground Water Cleanup Level Worksheet are CIP 1.80E-02 ug/1 
nof automatically transferred into this worksheet. 

6. Site-Speciflc kivdrogeoloeical Characterlstics  
Total Soil Porosity (default ="0.43"): 0.43 unitless 
Volutnetric Water Content (default ="0.30"): 0,,, 0,3 unitless 
Volumetric Air Content (default = "0.13 "): e a  0.13 	unitless 
Diy Soil Bulk Density (default ="1.50"): p L 1.5 kg/1 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for fo'  value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7. Vapor Attenuation Factor due to Advection (building structure) 8c Dlf'fusion (soil laver) Mechanisms  • 
* Vapor Attertuation Factor is the ratio of vapor phase containinant concentration within the soil at the source to the 

air concentratioii at the exposure poitzt (e.g., withfn the buflding) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure patl iway  VAF l unitless 

B. - SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	Benzo(b)#luoranthene 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 	D 

r--To calculate a soil concentration based  on Method C vapor  pathway, check here: 	0 
for Soil Concentration Conc Units F Basis 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 1.106E+00 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/lcg 

Soil Cleanup Level (not considering vapor pathway): 	1.106E+00 	mg/kg 

Warningl Soil Cleanup Level above may not be, protective of vapor exposure 
patlhway - evaluate vapor patliway further. 

Soil concentration based on Vapor Pathway 
(inforinational purposes only): O.O00E+00 mg/kg 

C 88t  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	Page 3 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Litnit, Csa( : 4.608E+00 i 	i-nglkg  
Retardation Factot• R: 10 2 717.3 1 	unitless 

2. Summary of Calculation for each Exposure Patliway 
Summairy by Exposure Patliway 

Soil Direet 
Contaet 

Metlzod B 
U~irestricted Larnd Use 
a HQ=1.0; RISK =1.0E-6 

Metlrod C 
Industriul Latrd Use 

@ HQ=1.0; RISK =1.0E-5 

Ingestion only 
Ingestion & 

Dermal Ingestion only 
Ingestion & 

Dermal 

Under tlie Currernt 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	tng/kg 
=1.0 N/A N/A N/A N/A 

rRISK =1.0E-6 or 1.0E-5 1.370E-01 N/A 1.798E+01 N/A 

Proteetion of 
Potable 

Ground Water 

Method B 
r(Q HQ=1.0; RISK =1.0E-6 

Melhod 
@ HQ=1.0; RISK =1.0E-5 

Under the Current 
Condition 

Predicted Ground Water 
Conc? u 	i N/A 

HQ? @ Ex osure Point N/A N/A 

I RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL? 	-ug/I 1.800E-02 

Target Soil CUL? 	tng/kg 1.106E+00 

Proteetion of 
Alrualit 

Q 	" 
o!' llifol'Ittalioit(il ~ 
,purpose ottly) 

Method B 
(cr~ HQa1.0; R1SK =1.0E-6 

Method C 
rr HQ=1.0; RISK =1.0E-5 

Under the Current 
Condition 

Predicted Air Conc? ug/m3 
@Exposure Point 

N/A 

H? 	Ex osure Point N/A N/A 

 IC? 	nt R1S 	
~ 

Exosure Poi 
p  

N/A N/A 
Target Air ICUL? ug/m 3  

e HQ=1.0 N/A N/A 

@ RISK=I.OE-6 or 1.0E-5 N/A N/A 

Target Soil 
CUL? ing/kg 

@ HQ=1.0 N/A N/A 

(Q RISK=I.OE-6 or 1.08-5 N/A N/A 
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NOTES: "CUL" = Cleanup Level; "Conc" = coiicentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not suffpient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account•for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(1) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use- of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on. applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC :173-340-750(5)(a)). 
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C s 	tng/kg 

NB s 	mg/kg 

	

PQL s 	mg/lcg 

~ 

	

RJD o 	tng/kg-day 

	

CPFo 	7.30E+00 kg-day/mg 

	

Rf D i 	mg/lcg-day 

	

CPFt 	kg-day/ing 

INH I 1.00E+00 luilitless 

ABS j 1 unitless 

ABI 1 unitless 

AF 0.2 mg/cmZ-day 
ABS d unitless 

(',I dunitless 

Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	Page 1 

Worlcslieet for CalculatinE Soil Cleanun Levels for Unrestrictecl & Industrial Land Use  

Date: 	12 /2006 
Site Name: 	Fortner Rllone-Foulenc Site Northwest Corner  
Evaluator: 	Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 nnd 750 fos• details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for aily of tlle following inputs, then leave tlie input box blanlc  

Itent 	 Sytnbol 	Value 	Units  
1. !General informatioit  

Name of Clieinical: 	 Benzo(k)fluorantliene 

Measured Soil Concentration, if auly: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit foi• Soil: 
To evaluate the ingestion and derlllal patliways collcurl•ently, clieck here and input values forAF, ABS d , Gl: 

2.Toxicological Proaerties ol tlae Cliemical: Chemical-SaeciCc  
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Itihalation Reference Dose: 
Inlialation Carcinogenic Potency Factor: 

3.Exoosure Parameters  
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalatioii Absorption Fraction (default ="1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dernial exposure pathways 
Adherence Factor (default ="0.2"): for dermal exposut•e pathway 
Dermal Absorption Fraction (clieinical-specific or defaults): for derinal exposure pathway 
Gastrointestinal Absorption Coiiversion Factor (chemical-specific or defaults): for dermal exposure pathway 

4.Pliysical aud Claemical Pt•opertles of the Cliemical: Claemical-Suecific  
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter It d  value here and enter 11 1" for fo, value 

	
K oc 
	1.200E+06 I/kg 

Henry's Law Constant: for tlle eval uation of pround water and vauor exnosure uathw av 
	

1-1  cc 
	3.400E-05 unitless 

*If tlte value,for Henry's Law Constattt is givert in the atnit oj "aUn.ni  3 /mol'; enter value here: 	 H 
	

atm.in31mo1 
*Coa:verted uizftless form of H ~,.~ Q13 ° C: (Eiiter this converted value into "Hr, irrput Box" above for a calculatioir) 	Hcc 

	0.O00E+00 unitless 
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Solubility of the Chemical in Water: for the calculation of soii saturation limit S 8.000E-04 	tng/1 
S. TarQet Groud Water Cleanup Level 

Target Ground Water Cleanup Level applicable fot• a soil cleanup level calculation: 
*Results from the Ground Wafer Cleanup Level Wiorksheet are  C,y  1.80E-02 ug/1 
not automatically transferred into this worksheet. 

6. Site-Snecit~c Hvdrogeolotyical Characteristics  

Total Soil Porosity (default ="0.43"): 0.43 unitless 
Volumetric Water Content (default ="0.30"): O,, 0 •3 unitless 
Volumetric Air Content (default ="0.13 "): O a  0.13 	wiitless 
Dty Soil Bulk Density (default ="1.50"): P b 1.5 kg/1 

Fraction Soil Organic Carbon (default ="0.001 "): for* metals, enter "1" for f o, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7. Vapor Attenuatlott Factor due to Advection (buildiyg structure) & Dlffuslon (soil laver) Mechanisms 
* Vapor Attenuation Factor is the ratio of vapor phase coiitaminairt concentration withfrz the soil at the source to the 

air concentration at the expostrre point (e.g., witltin the buildingJ 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure patliway VAF F  unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	Benzo(k)fluoranthen-e 

1. Suminary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 	~ 

~To calculate a soil concentration based on Method C vapor pathway, check here: 	Cl 
Basis for Soil Concentration Conc Units 

t & Ground Water Protection:; 

ratural

.,ringent soil concentration based on Soil Direct 
1.106E+00 mg/kg 

 Bacicground concentration for Soil: N/A mg/kg 

l Quantitation Limit for Soil: N/A = mg/lcg 

Soil Cleanup Level (not considering vapot• pathway): 	1.106E+00 	mg/kg 

Warning! Soil Cleanup Level above inay not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

l Soil concentration based on Vapor Pathway 
(itiforiiiatioiial ur oses otily): . 0.000E+00 mg/kg 

C sat  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	Page 3 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Satut•ation Limit, Cs(11 : 2.458E+00 I 	mg/lc 
Retardatiotl Factor R: 10 2717.3 1 	unitless 

2. Summarv of Calculation for eacli! Exnosure Pathwav 
Summary by Ex osure Pathway 

Soll Dlrect 

Contaet 

Meiliod B 
Unrestricted Laiid Use 
(Q HQ=1.0; RiSK =1.0E-6 

Metho 
brdustrial Latrd Use 

@ HQ=1.0; RISK =1.0E-5 

Ingestion only 
Ingestion & 

Derma) Ingestion only 
Ingestion & 

Dermal 

Under the Cutrent 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	tng/kg 
H=1.0 N/A N/A N/A N/A 

RISK =1.0E-6 or 1.0E-5 1.370E-01 N/A 1.798E+01 N/A 

Proteetion of 
Potable 

Ground Water 

Metlzod B  
Q HQ=1.0; RISK =I.OE-6 

etlz d C 
Q HQ=1.0; RISK =I.OE-5 

Undet• the Current 
Cotidition 

Predicted Ground Water 
Conc7 ug/I N/A 

HQ? @Ex osure Poitit N/A N/A 

RISK? (cr Exposure Point N/A N/A 

Target Gt•outnd Water CUL? 	ug/1 1.800E-02 

Target Soil CUL? 	irng/kg 1.106E+00 

Proteetion of 
Ai.r Quality 
(for i nfor~nalio~tal  

pu,pose o,tty) 

ethod B  
ca 1-IQ=1.0; RISK =I.OE-6 

Method C  
(Q HQ-1.0; R1SK =1.0E-5 

Under the Current 
Condition 

Predicted Air Conc? ug/in3 
Ex osure Point 

N/A 

HQ? @ Exposure Point N/A N/A 

RISK? © Exposure Point N/A N/A 

Target Air

CUL? ug/m3 
HQ=1.0 N/A N/A 

@ RISK-1.0E-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? mg/Icg 

@ HQ=1.0 N/A N/A 

@ RISK=I.OE-6 or 1.0E-5 N/A N/A 
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NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" .= carcinogenic rislc. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use,of this Workbook is not suffrcient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see 1NAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). . 

Other exposure pathways may also need to be evaluated on a site-specific basis to estabiish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on; applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on, natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Worlcslieet i'ot• CAleulatinE Soil Cleauun Levels for Uiirestrietecl ~.4c Industrial Land Use  

Date: 	I2/7/2006  
Site Natne: 	Former Rhone-Poulenc Site Northwest Cocner  
Evaluator: 	Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 arid 750 for details. 

A. INPUT PARAIVIETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blank  

Item 	 Symbol 	Value 	Uiiits  

1. Geiieral information  
Name of Chemical: 	 Bis(2-etliylltexyl) lithalate 

C S 	mg/kg 
NB s 	ttng/kg 

PQL s 	ingikg 

a 
RfD o 	2.00E-02 mg/kg-day 
CPFo 	1.40E-02 kg-dayling 
Rf D i 	 ing/kg-day 

CPF I 	kg-day/mg 

INH 	1.00E+00 unitless 
ABS 	I 	unitless 
ABI 	1 	wiitless 

AF 	0.2 	mgJc1u2-day 
ABS 	unitless 

GI 	unitless 

Measured Soil Concentration, ifany: 
Natural Background Concentration for Soil: 
Practical Quantitation Liinit for Soil: 
To evaluate the ingestion and dermal patliways concurretitly, clieck here and input values for AF, ABSd, Gl: 

2.'t'oxicological Prouerties ot' the Cliemical: Cltemical -Saeci[ic 
Oral Reference Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference Dose: 
Inhaiation Carcinogetiic Potency Factor: 

3.)Gxposure Parameters  
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fraction (default ="1"): for target air cleanup level 
Gastrointestinal Absorption Fraction (default ="1 "): for ingestion 8i derinal exposure patliways 
Adherence Factor (default ="0.2"): for dermal exposure pathway 
Derinal Absorption Fraction (cliemical-specific or defaults): for derinal exposure pathway 
Gastrointestinal Absorption Conversion Factor (cliemical-specific or defaults): for dermal exposui•e pathway 

4.Ph sical and Chemical Properties of tlie Claeniical: Cliemical-SaeciCc 

Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter I(d  value llere and enter "1" for f o, value 

Henrv's Law Constant: for the evaluation of around water and vapor exposure pathway 

Ic nc  
Ha  

1. l 00E+05 1/kg 
4.200E-06 unitless 

at<n.in3/inol 
O.O00E+00 uiiitless 

*If the value, for Henly's Law Collstant is giveit in the auiit of "abn .111 3  111101 ", enter value here: 	 . H 
*Converted unitless forili of H ee  @13 ° C: (Eiiter this coltverted value ilzto "H, input Box" above for a c alcul.atioli) 	Hcc 
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Solubility of the Clieinical in Water: for the calculation of soil saturation limit S 3.400E-01 	Illg/i 
5. Target Ground Water Cleanuu heyel  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are C,p 2.20E+00 ug/1 
not automafically transferred into this worksheet. 

6._Site-Saecif;c klYdro ~eologikal Cliaracteristics  
Total Soil Porosity (default ="0.43"): n 0.43 unitless 
Volumetric Water Content (default =', "0.30"): O,Y  0.3 unitless 
Volumetric Air Content (default = 11 0.13 "): e Q  0.13 	unitless 
Diy Soil Bulk Density (default ="1.50"): p y  1,5 kg/1 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for f o, value here f oe  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7. Vapor Attenuation Yactor due to Aavectiois  (building structure) & Diffusion (soil laver) Mechanisms  
* vapor Attenuatfon Factor is tlie ratfo of vapor pliase coiitaniiitatit concentration withirn tlze soil at the sozn•ce to tlte 

air cottcentratiot: at tlte exposure point (e.g., within tlze buildbxg) 
Enter Vapor Attenuation Factor: for the evaluation  of  vapor exposure pathway  VAF  —1  unitless 

B. SUMMARY OF SOIL CLEANIJP LEVEL CALCLTLATIONS 
Chemical of Concern: Bis(2 -ethylhexyl)phthalate 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, checic here: 	ID 

I--To calculate a soil concentration based on Method C vapor patliway, checic here: 	0 
Basis for Soil Concentration Conc Units 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 1.240E+01 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 	1.240E+01 _ 	mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor patliway fiu-tller. 

lSoil concentration based on Vapor Patliway 
(ijiforinatioiial urposes only): O.O00E+00 mg/lcg 

Cser corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Wasihington State Department of Ecology) 	 Page 3 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Limit, C sQt : 9.58I11+01 1 	iligtkg  
Retardation Factor ,  R: 983.3 unitless 

2. Summarv of Calculation for each Exaosure Patliwav 
Summary by Exposure Pathway 

Soil Direct 
Contact 

. 

A*thod B 
U~trestricted Laird Use 

a HQ=1.0; RISK =1.0E-6 

Metho 
Iirdustrial Lattd Use 

@ I-IQ=1.0; R1SK s1.0E-5 

Ingestion only 
Ingestion & 

Dennal Ingestion only 
Ingestion & 

Dermal 

Under the Current 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 
CUL? 	ing/kg 

I-I 	=1.0 1.600E+03 N/A 7.000E+04 N/A 

RISK =1.0E-6 or 1.08-5 7.143E+01 N/A 9.375E+03 N/A 

Protection of 
Potable 

Ground Water 

Metlrod I3 
a HQ=1.0; RISK=1.0E-6 

Metliod C  
@ HQ-1.0; RISK=I.0B-5 

Under tlle Current 
Condition 

Predicted Ground Water 
Conc? ug/l N/A 

HQ? 	Ex osure Point N/A N/A 

RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL? 	ug/l i Target 

2.200E+00 

Soil CUL? 	mg/kg 1.240E+01 

Protection of 
Air Quality 
(for i~tfor»tatio~tal 

purpose oltly) 

e hod I3 
Q I-IQ=1.0; RISK =1.0E-6 

Metliod C 
© HQ=1.0;-RISK =1.0E-5 

Under tlie Cui7ent 
Condition 

Predicted Air Conc? ug/tn3 
@Exposure Point 

N/A 

HQ? @ Ex osure Point N/A N/A 

RISK? rr Exposure Point N/A N/A 

Target Air 

CUL? 	ug/1113 

@HQ=1.0 N/A N/A 

@ RISK=I.OE-6 or 1.0E-5 N/A N/A 

Target Soil 

CU L? mg/lcg 

@ HQ=1.0 N/A N/A 

@ RISK=I.OB-6 or 1.0E-5 N/A N/A 

MTCASGL10-bis(2-ethylhexyl)phthalate.XLS 	 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 
	

Page 4 

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; ."HQ" = hazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use .of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for-establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on: applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on ,  natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Deparbnent of Ecology) 	 Page 1 

Worksheet for Cnlculatinp- Soil Cleanuu Levels for Unrestricted &Industrial LaUd Use 
ate: 	 I2/7 200G 

Site Name: 	Former Rhone-Poulenc Site Northwest Corner  
Evaluator: 	Z. Satte~•white  

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is availabl e for any of the following inputs, then leave the input box blank 

Item 	_ Symbol Value Units  
1.General lnforinatlon  

Name of Chemical: Butyl ben 	1 lohtlialate 

Measured Soil Concentration, if any: C s  mg/kg 

Natural Backgroulld Concentration for Soil: 1W3 s  mg/kg 

Practical Quantitation Limit for Soil: 	' PQL s  mg/kg 
To.evaluate the ingestion and dertnal pathways eoncurrently, check here and input values for AF, ABSd, GI: El 

2.Toxicological Proaertles of the ClieniicaL• Cliemical-Sueciflc  
Oral Referetnce Dose: RfD p 2.0013-01 ing/kg-day 
Oral Cat•cinogenic Potency Factor : CPFo  kg-day/ing 
Inhalation Reference Dose: RfD 1 2.00E-01 ing/kg-day 
Inhalation Carcinogenic Potency Factor: CPF j  kg-day/ing 

3.Exposure Paraitieters  
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level I11IH 1.00E+00 unitless 

Inhalation Absorption Fraction (default ="1 "): for target air cleanup level ABS t 1 unitless 
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dermal exposure patliways ABI 1 unitless 
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 0.2 Ing/cnlz-day 
Dermal Absorption Fraction (chetnical-specific or defaults): for derinal exposure pathway ABS d uaitless 

Gastrointestinal Absorptioti Conversion Factor (chemical-specific oi• defaults): fot• det•inal exposure patliway GI j unitiess 
4.Plavsical and Claemical Properties of tlie Claemical: Clieiiiical-SpeciOic  

Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter If d  value here and enter "1" for fo, value If Qc  1.400E+04 Vkg 

Heni 's  Law Constant: for the evaluation of ground water and va or ex osure patliway Hee  4 	5.200E-05 unitless 

in tlre 	iit of "atnr.11i 3  hl2ol '; errter valtre here: *If'the value,jor Hetuy's Law Corrstatrt is Riven 	u~ H atm.in3/inol 
*Converted unitless for»: of H, @13"C: (Enter this cot7verted value into "H, i»put 13ox" above for a c alculatiol:) Hcc  O.O00E+00  unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 2 

Solubility of the Chemical in Water: for the calculation of soil saturation Ilmit S 2.700E+00 	ing/l 
S. Target Ground Water Cleanun Level 

Target Gi•ound Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are C,P  1.90E+03 ug/1 
not automatically transferred into this worksheet. 

G. Site-Saecitwc kl(vdroizeological Cliaracteristics 
Total Soil Porosity (default ="0.43"): 0.43 unitless 
Volunietric Water Content (default ="0.30"): 0 0,3 	lunitless 
Volumetric Air Content (default ="0.13"): O a  0.13 	unitless 
Diy Soil Bulk Density (default ="1.50"): P b 1.5 kg/1 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for f o, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

']. Vanor Attenuation Factor dtte to Advection (buildinQ structure) & Di[fuslon (soil laver)Meclianisms 
* Vapor.,4ttenuation Factor is tlie ratio of vapor phase contaminant concentration witlun the soil at the source to tlte 

air concerrtratiort at the exposure p.oint (e.g., within tlte building) 
Enter Vapor Attenuation Factor: for-the evaluation of vapor exposure pathway VAF F  unitless 

B. SUNiMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	Butyl benzyl phthalate 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, checic here: 	CI 

F— To calculate a soil concentration based on Method C vapor pathway, check here: 	C1 
Basis for Soil Concentration Conc Units 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 1.370E+03 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Litnit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 	1.370E+03 	mg/kg 

Warning! Soil Cleanup Level above niay not be protective of vapor exposure 
pathway - evaluate vapor pathway fiu -ther. 

Soil concentration based on Vapor Patliway 
(inforinational pur oses only): O.O00E+00 mg/kg 

Warning: Soil Clealiup Level is liigher tllan Soil Saturation 
Limitl 

C s,,t  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soi[ Saturation Litnit, CSR, : 9.731E+01 I 	m k 
Retardation Factor ,  R: 126.0 1 	unitless 

2. Sumniary of Calculation for eacli Exposure Pathway 
 Summary by Exposure Pathway 	 . 

Soil Direct 
Colltc.̀ lct 

Metliod B 
U~zf•estricted Lai1d Use 

cQt I-iQ=1.0; RISK =1.0E-6 

Metltod C  
Iirdustrial Laird Use 

(3n HQ=1.0; R1SK =1.08-5 

Ingestion only 
Ingestion & 

Dennal Ingestion only 
ingestion & 

Dermal 

Under the Current 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 
CUL? 	ing/kg 

H=1.0 1.600E+04 N/A 7.000E+05 N/A 
@RiS1{ =1.0E-6 or I.OE-5 N/A N/A N/A N/A 

Protection of 
Potable 

Ground Water 

. 

	Metlrod B 
@ HQ=1.0; RISK =I.OE-6 

Metliod C  
(n3 HQ=1.0; RISK =1.08-5 

Under the Current 
Condition 

Predicted Ground Water 
Conc? ug/1 N/A 

HQ7 @ Exposure Point N/A N/A 

I RISK? (cr Exposure Point N/A N/A 

Target Ground Water CUL? 	ug/) 1.900E+03 

Target Soil CUL? 	mg/kg 1.370E+03 	' 

1' otection of 
Air Quality 

lltf0 ~Ol' 	l'11t[It1011Rj 

pu►•,(Iose oliry) 

.  Metliod B 
@ HQ=1.0; RISK a1.0E-6 

Method C  
@ HQ=1.0; RISK =I.OE-5 

Under the Current 
Condition 

Predicted Air Conc? ug/m3 
@Exosure Point  

N/A 

HQ? 	Exposure Point N/A N/A 

RISK? @ Exposure Point N/A N/A 

Target Air 

CUL? ughn 3 

@ HQ=1.0 3.200E+02 7.000E+02 

@ RISK=I.OE-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? mg/kg 

@ HQ=1.0 O.O00E+00 O.O00E+00 

cr R1SK=1.0E-6 or i.0E-5 N/A N/A 
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NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, * 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(1)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
~ Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective bf human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Worlcsheet foar Calculatine Soil Cleanua Levels fo • Unrestricted & Industrial Land Use  
Date: 	2 /2 06 
Site Natne: 	Foraner Rhone-Poulenc Site Northwest Corner  
Evaluator: 	Z. Satterwllite  

Refer to WAC 173-340-720, 740, 745 1, 747 and 750 for details. 

A. INPUT PARAMETLRS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave tlle input box blank 

Itent S mbol Value Utiits 

1.General informatioit  

Name of Chemical: Clirysene 

Measured Soil Coticentration, if any: Cs  mg/kg 
Natural Backgroutid Concentration for Soil: NB s  l ing/kg 

mg/kg 

Practical Quantitation Litnit for Soil : PQL S  
To evaluate tlle ingestion and dermal pathways concurrently, check here and itiput values for AF, ABS d , Gl: 0 

2.Toxicolos'cal Proaerties of the Chemical: Cliemical -Soecinc  
Oral Reference Dose: RfD o  mg/kg-day 
Oral Carcinogenic Potency Factor : CPFa  7.30E+00 kg-day/mg 
Inllalation Reference Dose: RfD 1  mg/kg-day 
lnhalation Carcinogetlic Potency Factor : CPF j  I  l kg-day/iiig 

3.Exnosure Parameters  

Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 uiiitless 
Itihalation Absorption Fraction (default ="1 "): for target air cleatlup level ABS j 1 unitless 
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & derinal exposure pathways ABI 1 unitless 
Adheretice Factor (default ="0.2"): for dertnal exposure pathway AF 0.2 mg/cinZ-day 
Dermal Absorptiotl Fractiotl (clietnical-specific or defaults): for dertnal exposure pathway ABS d unitless 
Gastrointestinal Absorptioti Conversion Factor (cliemical-specific or defaults): for dertilal exposure pathway GI uilitless 

4.Pliysical aitd Citemical Properties of the Ciienaical: ClieuiicnI-Specific  

Soil Organic Carbon-Water Pat -titioning Coefficient: for metals, enter If d  value here and enter "1" for fo, value K oc  4.000E+05 l/kg 

Henty's Law Constant: for tlle evaluatioit of grotind water atid va or ex osure 2atliway H 3.900E-03 unitless 

*If the value, for Henry's Law Cottstatit is Riveii in the unit of "atnL in 3 /inol'; etiter value here: H atin.m3/mol 
*Converted wiitless for»z  of  H, a 13 ° C: (Enter this coiivet•ted value into "H CC  itiput Box"  above  for a calculation) Hcc  0.00OL+00  unitless 
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Solubility of the Chemical in Water: for tlie calculation of soil saturation limit S 1.600E-03 	ing/1 
5.Taraet Ground Watet• Cleanup Leve,l  

Target Ground Water Cleanup L;evel applicable for a soil cleanup level calculation: 
*Results from the Grounc! Water Cleanup Level Worksheet are C,v  1.80E-02 ug/1 
not automatically transferred into this worksheet. 

6.Site-SpeclOc lftdrogeoloeical Characteristics  
Total Soil Porosity (default ="0.43"): tt 0.43 unitless 
Volutnetric Water Content (default =, "0.30"): 0,,, 0.3 unitless 
Voluttnetric Air Content (default ="0.13"): O a  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50"): p b 1,5 kg/l 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for fo, value here f ae  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7.Vanor Attenuation Factor due to Advection (building structure) & Diffusion (soil laver) Mecbanisms  
* Vapor Attenuation Factor is tlre ratio of vapor plrase coilta»tfsiant concentratiort wit/ziit tlre soil at the source to t/ze 

air concerntration at the exposure point (e.g., witltiiz the bttildiitg) 
Enter Vapor Attenuation Fact or:  for the evaluation of vapor exposul-e pathway VAF F unitless 

B. SUMMAItY OF SOIL CLEANUI' LEVEL CALCULATIONS 
Chemical of Concern: 	Chrysene 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Laizd Use (Metliod C) for Direct Soil Contact, check here: 	C7 

r--To calculate a soil concentration based on  Method  C vapor pathway, check here: 	El 
Basis for Soil Concentration Conc  Units 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 3.687E-01 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor patliway): 	3.687E-01 	mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

Soil concentration based on Vapor Pathway 
(infoi•mational pur oses only): O.O00E+00 tng/kg 

C s,t  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Saturation Limit, CSRr : 1.639E+00 I 	m 	k 
Retardation Factor,  R: 3 7573.1 1 	unitless 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

2. Summary of Calculation for eacl>< Exposure Patliway 
Summary by Exposure Pathway 

Soil Direet 
Contaet 

Metho B 
U~irestricted La»d Use 

ct~ HQ=1.0; RISK =1.0E-6 

MetliodC 
Industrial Land Use 

(cr HQ=1.0; RISK =1.0E-5 

ingestion only 
Ingestion & 

Dermnl Ingestion only 
Ingestion & 

Dermal 

Under the Cuirent 
Condition 

H? @ Ex  osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Poiiit N/A N/A N/A N/A 

Target So i 1 

CUL? 	ing/kg 
H=1.0 N/A N/A N/A N/A 

I @RISK =1.0E-6 or I.OE-51 1.370E-01 N/A 1.798E+01 N/A 

Proteetion of 
Potable 

Ground Water 

Metltod B 
Q HQ=1.0; RISK =1.0E-G 

Metliod C  
Q HQ=1.0; RISK =1.0E-5 

Under the Current 
Condition 

Predicted Ground Water 
Conc? 	ug/1 N/A 

1-1 ? @ Ex osure Point N/A  N/A 
R1SK? @ Exposure Point N/A N/A 

Target Ground Water CUL? . ug/l 1.800E-02 

Target Soil CUL? 	mg/lcg 3.687E-01 

Proteetion of 
Air Quality 

111f OYllt ~f01' 	(Iti01tlll 

ptirpose oltly) 

Metl7od B 
c HQ=1.0; R1SK =1.OE-G t~ 

Metlrod C  
Q HQ=1.0; RISK =1.0E-5 

Under the Cuiti•ent 
Condition 

Predicted Air Conc? ug/rn3 
@Exposure Poiiit 

N/A 

I-1Q? q2Exposure Poitit N/A N/A 

RISK? Q Exposure Point N/A N/A 

Target Air

CUL? ug/nl3  

HQ=1.0 N/A N/A 

RISK=1.0E-6 or 1.0E-5 1`1/A N/A 

Target Soil

CUL? ing/kg 

H=1.0 N/A N/A 

(~ RISK=I.OE-6 or 1.0E-5 N/A N/A 
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Soif Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecotogy) 	 Page 4 

NOTES: - "CUL" = Cleanup Level; "Conc" = concentration; "HQ" =hazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(1) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 	 .. 

• Ecological impacts (see WAC 173-340-7490 through 7494); and. 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specigc basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation.. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable statg and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Wo~rlcsueet for CnleulntinE Soil Cleanua Levels fot• Uttire.stricted & Indush•ial Land Use 
Date: 	 12/712006  
Site Name: 	Fotrnuer Rlione-Poulenc Site Northwest Corner  

valuator: 	Z. Satterwhite  

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details. 

A. INPUT PARAME' TERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is availab le for any of the following inputs, then leave the input box bl anlc 

Item S mbol Value Units  

t. Getteral information  
Natne of Chemical: Dibenzo(a,li)aiitliracene 

Measured Soil Concentration, if any: Cs  tng/kg 

Natural Background Concentration for Soil: NB s  mg/kg 
Practical Quantitation Limit fot• Soil : PQL s  mglkg 

To evaluate the itigestion and dermai patliways concurt•ently, check liere and input values forAF, ABS d, Gl: -nl 
2.Toxicolos=ical Pt•oaerties of tlie Clietnical: Cltetnictil -SQeciiic  

Oral Reference Dose: RfD o  mg/kg-day 
Oral Carcinogenic Potency Factor : CPFo  7.30E+00 kg-day/mg 
Inhalation Reference Dose : ItfD t I ng/kg-day 

Inlialation Carcinogenic Potency Factor : CPF j  l kg-day/iiig 

3.Exnosuire Pstranieters  

Inlialation Correction Factor (default ="2" for volatiles; "1" for all others): for tat•get ground water eleanup level INH 1.00E+00 utiitless 

Inllalation Absorption Fraction (default ="1 "): for target air cleanup level ABS 1 1 unitless 

Gastrointestinal Absorption Ft•action (default ="1 "): fot• ingestion & dermal exposure patliways ABI 1 unitless 

Adlierence Factor (default ="0.2"): for dermal exposure patliway AF 0.2 tng/cmZ-day 
Dermal Absorption Fraction (clietnical-specific or defaults): for dertnal exposure pathway ABS d unitless 

Gastrointestinal Absorption Conversion Factor (cheinical-speciftc or defaults): for deritnal exposure pathway GI unitless 

4.Pllysical alld C11elnical Pronerties of tlle Clielllical: Cllenlical-Specific  

Soil Organic Carbon-Wafier Partitioning Coefficient: for metals, enter If d  value liere and euter "1" for fo, value If Oe  1.800E+06 1/kg 

Henty's Law Constant: for the evaluation of ground water and va or ex osure patliway H 6.00013-07 unitless 

*If the val.ue,for Henry's Law Corzsta»t is giveir in the unit of "atm .11t 3 IIit01 ", enter value here: H attn.m3/11101 

*Converted u►:itless form of H,, @13 ' C: (Eiiter this converted value ircto "H cC  iixput Box" above for a calculatioit) Hcc  O.O00E+00 unitless 

MTCASGL10-dibenzo(a,h)anthracene.XLS 	 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 2 

Solubility of the Chetnical in Water: for the calculation of soil saturation limit S 2.500E-03 	mg/1 
5. Taa•Qet Gi•ound Water Cleanup Level  , 

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Resu/ts from the Ground Water C/eanup Level Worksheet are C,y  1.80E-02 ug/i 
not automatically transferred into this worksheet. 

6. Site-SneciOc klCvdroaeological Cliaracteristics  
Total Soil Porosity (default ="0.43"): n 0.43 unitiess 
Volutnetric Water Content (default ="0.30"): O,v  0,3 unitless 
Volumetric Air Contetit (default ="0.13 "): O a  0.13 	-unitless 
Dry Soil Bulk Density (default ="1.50"): P b 1.5 kg/l 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for f o, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 wiitless 

7. Vanor Attenuatioja t+'actor due to Adyection (butidinQ structure) & Diffuslon (soll layer) Mecuanlsms  
* Vapor Attenuation Factor is the ratio of vapor phase containinant concentration witliin the soil at the•source to the 

air concentr•ation at the exposure poiitt (e.g., within the building) 
Enter Vapor Attenuat ion  Factor: for the evaluati on  of vapor exp osure pathway YAF 7unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: Dibenzo(a,h)anthracene 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for D'u•ect Soil Contact, check here: 	El 

F—To calculate a soil concentration based on Method C vapor pathway, clieck here: 	E] 
Basis for Soil Concentration Conc Units 

Most stringettt soil coticentration based on Soil Direct 
Contact & Ground Water Protection: 	. 1.659E+00 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering,vapor pathway): 	1.659E+00 	mg/kg 

Warningl Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

lSoil concentration based on Vapor Pathway 
(informatioiial purposes onl : O.O00E+00 mg/kg 

C sat  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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is the ratio of the ground water fiow velocity to the 
contaminant migration veiocity in saturated zone. 

Soil Saturation Limit, C sar  : 1.152E+01 	I m k 
Retardation Factor ,  R: 16,075.4 unitless 

2. SuminaYy of Calculation for eacli Exposure Patl><way 

Suiilmary by Exposure Pathway 

Soil Direet 
Contaet 

ethod B 
Unresiricted Land Use 
Q HQ=1.0; R1SK =1.0E-6 

Metlhod C 
Industrial Land Use 

@ HQal.O; R1SK a1.0E-5 

Ingestion only 
Ingestion & 

Dermal Ingestion only 
Ingestion & 

Dermal 

Undet• the Current 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	ing/kg 

H=1.0 N/A N/A N/A N/A 

@RISK =1.0E-6 or 1.0E-5 1.370E-01 N/A 1.798E+01 N/A 

Proteetion of 
Potable 

Ground Water 

etliod B  
ca HQ=1.0; RISK =1.0E-6 	1 @HQ—l.O;R,1SK=l.OE-5 

Method C  

Under the Current 
Cpndition 

Predicted Ground Water 
Conc? ug/l N/A 

HQ? @ Ex osure Point N/A N/A 

RISK7 Q Exposure Point N/A N/A 

Target Ground Water CUL? 	ug/l 1.800E-02 

Target Soil CUL? 	mg/kg 1.659E+00 

~ roteetion of 
Air Quality 

(f0I• iltforrftaliortal 
purpose oltly) 

Method B  
a HQ=1.0; ItISK =1.OB-6 

Method C 
a HQ=1.0; RISK =1.0E-5 

Under the Current 
COi1diti°n 

Predicted Air Conc? ug/in3 
Ex osure Point P 

N/A 
' 

I-IQ7 Qn Exposut•e Point N/A N/A 

RISK? cr Exposure Point N/A N/A 

Target Air 

CUL? ugh113  

@ H=1.0 N/A N/A 

@ R1SK=1.0E-6 or I.QE-5 N/A N/A 

Target Soil 

CUL? mg/kg 

@ HQ=1.0 N/A N/A 

a RISK=I.OE-6 or 1.0E-5 N/A N/A 
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NOTES: "CUL" = Cleanup Level; "Conc" = conceutration; "HQ" = hazard quotient; "RISK" = carcinogeiiic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health.and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and pl -ocedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(1)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)}. 

MTCASGL10-dibenzo(a,h)anthracene.XLS 	 12/7/2006 



~ ~ 
r7777M 

~ 	~ ~ 
r-7771 r-~ ~ ~ 

...:...,::.. 

Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 1 

Worlcsheet for Calculatiiia Soil Cleaiiuu Leyels for Unrestrictecl & Industrial Land Use 
Date:  2/ /200 
Site Name: Fortner Rhone-Pouletic Site Nortlawest Cornet•  
Evaluator: Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 atid 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note:•If no data is available for any of the following inputs, then leave the uiput box blanlc 

Item 	 Syznbo ► 	Value 	Units  
1. Genei -al lnforulation   

Name of Cllemical: 	 di-butylplitlialate 
Cs 	nig/lcg 

NB s 	ing/kg 

PQL S 	lilglkg 

0 

RfD o 	I.00E-01 nig/kg-day 
CPFa 	kg-dayhllg 

.RfD l 	tng/kg-day 
CPF j 	kg-day/mg 

INH 	1.00E+00 unitless 

AI3S t 	1 	unitless 
ABI 	1 	unitless 

AF 	0.2 	ing/cinZ-day 
AI3S d 	unitless 

Gj 	unitless 

Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and derinal patllways concurretttly, check here and input values for AF, AI3S d , Gl: 

2.'Ibxicoloaicat Properties ol' tlle Cliemical: Cllemical-Soeciflc  
Oral Reference Dose: 
Oral Carcinogenic Potency Factor:. 
Inlialation Reference Dose: 
Illhalatlon Carcinogenic Potency Factor: 

3.Exnosure Paratneters  
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalatibn Absorption Fraction (default ="1 "): for target air cleanup level 
Gastrointestinal Absoi•ption Fraction (default ="1 "): for ingestioit & derinal exposure pathways 
Adherence Factor (default ="0.2"): for dermal exposure pathway 
Dertnal Absorption Fraction (cllemical-specific or defaults): for dern -ial exposure patliway 
Gastrointestinal Absorption Conversion Factor (cliemical-specific or defaults): for dermal exposure pathway 

4.Pllysical acld Chemical Prouerties of the Clienlical: Clieiilical-Suecific  
Soil Organic Carbon-Water Pai-titioning Coefficient: for inetals, enter IC d  value Ihere and enter "1" for fo, value 

Heiu 's Law Constant: for the evaluation of round water and va or ex osure pathway 
*If the value for Henry's Law Constairt is given in the unit of "atm.m 3 /~nol'; eitter value here: 
*Converted unitless form of H, @13 ° C: (E,  iiter thls converted value into "H,, input 13ox" above for a calculation) 

K oc 
	I.600E+03 Ukg 

L(cc 
	3.900E-08 utlitless 

H 
	

atln.1113/11101 

H cc 
	O.O00E+00 unitless 

MTCASGL10-di-butylphthalate.XLS 	 121712006 



Soil Cleanup Level for Individuai Hazardous Substances (Vllashington State Department of Ecology) 	 'Page 2 

Solubility of the Chemical in Water: for the calculation of soil saturation lirnit S 1.100E+01 ] ing/l 
S. Target Grouncl Water Cleanup Level 

Target Ground Water Cleanup Levei applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are C,P  4.50E+03 ug/l 
not automatically transferred into this worksheet. 

G. Site-Soecittc HvdroQeoloElcal Cliaracteristics 
Total Soil Porosity (default ="0.43"): li  0.43 unitless 
Voluinetric Water Content (default ="0.30"): O 0,3 unitless 
Volumetric Air Content (default ="0.13"): O Q  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50"): P b 1.5 kg/1 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for fa, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7. Vanor Attenuntioji Factor due to Advection (buildlnQ structure) & Uiffusxon (soil laver) Mecbaulsbns 
* Vapor Attenuatiort Factor is the ratio of vapor phase conta»>inatit concentration witlzin tlze sofl at the source to tlze 

aii- concentratioir at tlze exposure point (e.g., within the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF  ~unitless 

B. 'SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	di-butylphthalate 

1. Summary of Results 
To caleulate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, checic here: 	0 

F--To calculate a soil concentration based on Method C vapor pathway, checic here: 	ID 
Basis for Soil Concentration Conc  Units  

Most stringent soil concetntration based on Soil Direct 
Contact & Ground Water Protection: 3.866E+02 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 	3.866E+02 	mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
pafihway -  evaluate vapor pathway further. 

Soil concentration based on Vapor Patliway 
(informational purposes only): O.O00E+00 mg/kg 

Warning: Soil Cleanup Level is ltigher than Soil Saturation 
Limitl 

C sat  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 

MTCASG L 10-di-butyiphthaiate.XLS 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 3 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Limit, Csat  : 4.726E+01 1 	m 	k 
Retardation Factor ,  R: 15.3 1 	unitless 

2. Summary of Calculation for each Exposure Patliway 
Suminary by Exposure PatUway 

Soil Dlrect 

Contact 

e 1 od B 
Unrestricted Land Use 

cr~ HQ=1.0; RISK =1.0E-6 

1llet o 
Industrial Land Use 

a HQ=1.0; RISK =1.0E-5 

Ingestion only 
Ingestion & 

Derma) ingestion only 
Ingestion & 

Dermal 

Under the Current 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RiSK? @ Exposure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	mg/!cg 

H=1.0 8.000E+03 N/A 3.500E+05 N/A 

RISK-=1.OE-6 or 1.0E-5 N/A N/A N/A N/A 

Protection of 
Potable 

Ground Water 

Metllod B  
a HQ=1.0; RISK =i.0E-6 

et iod 
Q HQ=1.0; RISK a1.0E-5 

Under the Curren t 
Condition 

Predicted Ground Water 
u Conc? 	/l g 

N/A 
. 

HQ? @ Ex osure Point N/A N/A 

RISK? cr Exposure Point• N/A N/A 

Target Ground Water CUL? 	ug/1 4.500E+03 

Target Soil CUL? 	mgikg 3.866E+02 

Protection of 
.A.lr Quality 

(for iitforntatioital 
pr~r,~ose only) 

lldet[iod B 
c(Q HQ=1.0; RISK a1.0E-6 

Method C  
(tt~ HQ=1.0; R1SK =1.0E-5 

Under the Cun•ent 
Condition 

Predicted Air Conc? ug/m3 
@Exposure Point 

N/A 

HQ7 	Ex osure Point N/A N/A 

RISK7Ex osure Point 
Q 	p  

N/A N/A 

T arget Air 

CUL? 	ug/tn3 

HQ=1.0 N/A N/A 

@ RISK=1.0E-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? tng/kg 

@ HQ=1.0 N/A N/A 

a R1SK=1.OE-6 or I.OE-5T  N/A N/A 
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NOTES: "CUL" = Cleaiiup Level; "Conc" = concentration; "HQ" =.liazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use, of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifcally, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUT101V: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
suffrcient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(1)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC'173-340-750(5)(a)). 
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INH F 1.00E+00 lunitless 

ABS j  1 unitless 
ABI 1 tniitless 
AF 0.2 mg/ctn~-day 

ABS d j unitless 
(',j lunitiess 
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Wol•lcsheet for CalculatinE Soil Cleataup Levels for Uctrestricted & Industrial Land Use  

ate: 	12/7/2006  
Site Naine: 	Former Rlione-I'oulenc Site Northwest Corner  
Evaluator: 	Z. Satterwliite 

Refer to WAC 173-340-720, 740, 745, 747 and 750 for (letails. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, tlien leave tlie input box blanlc 

Item 	 Symbol 	Value 	Units 

I. General infortnatioti  
Naine of Cliemical: 

Measured Soil Concentration, if any : 	 C s  
Natural Background Concentration for Soil: 	 NB s  
Practical Quantitation Litnit for Soil : 	 PQL s  
To evaluate the ingestion and derinal patliways concurrently, clleck here and input values for AF, ABS d , GI : 	nI 

2. Toxicological Proaerties of tlie Clieitiical: Cltemical-Soecittic  
Oi•al Reference Dose: 	 RfD o  
Oral Carcinogenic Potency Factor: 	 CPFo  
Inhalation Reference Dose: 	 RfD t  
Inlialation Carcinogenic Potency Factor : 	 CPF j  

tluorantliene 
mglkg 
ing/kg 
mg/kg 

mg/kg-day 
kg-day/mg 
mg/kg-day 
kg-day/ing 

4.00E-02 

3.luxposure ParAtneters 
Inhalation Correction Factor (default ="2" for volatiles; "I" for all others): for target ground water cleanup level 
lnhalation Absorption Fraction (default ="1 "): for target air cleanup level 
Gastrointestinal Absorption Fraction (default ="1 "): for ingestion & dermal exposure pathways 
Adherence Factor (default ="0.2"): for derinal exposure pathway 
Dermal Absorption Fraction (clielnical-specific or defaults): for derinal exposure pathway 
Gastrointestinal Absorption Conversion Factor (cheinical-specific or defaults): for dermal exposure patllway 

4.Pliysicai aiid Cliemical Pronerties of the Chemical: Cliemical-Sueciflc  
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enterK d  value here and enter "1" forf o, value 

	
K oc 
	4.900E+04 1/kg 

Henry's Law Constant: for t he evaluation of ground water atid yapor exposure path wav 
	

H cc 
	6.600E-04 unitless 

*If'the value, for .FIei7r,y's Lativ Co»statit is Riveix in the unit of "atm. »z 3  hizol `; eitter value here: 	 H 
	

atin.tn3fhinol 
*Converted unitless fof•m of H c,, @13 ° C: (Ernter t/ris coiiverted value into "H.0  input Box" above for a calculatiotz) 	IaT cc 	O.O00E+00 uiiitless 
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Solubility of the Chemical in Water: for the calculation of soil saturation limit S 2.100E-01 	mg/1 
S. Target Ground Water Cleanu,p Level  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
"Resu/ts from the Ground Water Cleanup Level Worksheet are C,,, 1.40E+02 ug/1 
not automatically transferred into this worksheet. 

6.Site-SneciOc HvdroQeoloQical Characteristics  
Total Soil Porosity (default ="0.43"): tt 0.43 unitiess 
Volutnetric Watet• Content (default =' "0.30"): 0 0,3 unitless 
Volumetric Air Content (default ="0.13"): O a  0.13 	unitless 
Dry Soil Buik Density (default ="1.50"): p L 1,5 kg/l 
Fraction Soil Organic Carbon (default ="0.001 "): for inetals, enter "1" for foC  value here foc  0.00256 unitless 
Diltttion Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7.Vapor Attenuation Factor due to Adyection (buildine structure) & pif[usion (soil laver) Mechanisms  
* Yapor Attenuation Factor is the ratio of vapor phase containinant.concentration witltin the soil at the source to the 

air concentratioix at the exposure poirtt (e.g., witlziir the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exp osure pathway  VAF F  __]unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	fluorantliene 

1. Summary of Results 
To calculate a soil cleanup level based on Lidustrial Land Use (Method C) for Direct Soil Contact, check here: 	0 

F—To calculate a soil concentration based on Method C  vapor pathway, clieck here: 	F-11 
Basis  for Soil Concentration Conc Units 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 3.518E+02. mg/lcg 
Natut•al Background concentration for Soil: N/A mg/kg 

Practical Quantitation Litnit for Soil: N/A tng/kg 

Soil Cleanup Level (not considering vapor pathway): 	3.518E+02 	mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
patliway - evaluate vapor patliway further. 

Soil concentt•ation based on Vapor Pathway 
(inforinational put oses on ly): O. O00E+00 m~k g 

Warning: Soil Cleaiiup Level is higlier than Soil Saturation 
Limitl 

C S.t  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Satucation Limit, C,. R( : 2.638E+01 I 	m 	k 
Retardation ractor ,  R: 438.6 1 	unitless 

2. Summary of Calculation for each Exposure Patliway 

Summary by Exposure Pathway 

Soil Direet 
Contaet 

Metlrod 13 
Urrrestricted Lai7d Use 

tr HQ=1.0; RISK a1.0E-6 

Method C 
Industrial Lartd Use 

rQi HQ=1.0; RISK =1.0E-5 

Ingestion only 
Ingestion & 

Derinal Ingestion only 
Ingestion & 

Dennal 

Under the Current 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK7 @ Ex osure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	ing/kg 
H=1.0 3.200E+03 N/A 1.400E+05 N/A 

QRISK =1.0E-6 or I.OE-5 N/A N/A N/A N/A 

Proteetion of 
Potable 

Ground Water 

Metltod 13 
(cc) HQ=1.0; R1SK m1.0E-6 

Method C 
@ HQ=1.0; RISK =1.0E-5 

Under the Cuirent 
Condition 

Predicted Ground Water 
Conc? ug/I N/A 

HQ? @ Exposure Point N/A N/A 

RISK? c(Q Exposure Point N/A N/A 

Target Ground Water CUL? 	ug/I 1.400E+02 

Target Soil CUL? 	ing/kg 3.518E+02 

~ roteetion of 
A.ir Quality 
(for irlfo1711llllollaI 

purpose orlly) 

Method B 
© HQ=1.0; RISK =1.0E -6 

Method C 
cQr HQ=1.0; RISK =1.0E -5 

Under the Current ~ 

Condition 

Predicted Air Conc? ug/in3 
Ex osure Point P 

N/A 

HQ? @ Ex osure Point N/A N/A 

RISK? @ Exposure Point N/A N/A 

Target Air 

CUL? ug/1n 3 

@ HQ=1.0 N/A N/A 

@ RISK=I.OE-6 or I.OE-5 N/A N/A 

Target Soil 

CUL? mg/Icg 

@ HQ=1.0 N/A N/A 

(Q RISIC=I.OE-6 or 1.0E-5 N/A N/A 
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NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = Uazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cieanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on appiicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(1)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cieanup levels that are protective of human heaith and the 
environment are specified in the MTCA Cleanup'Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to estabiish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the foliowing: 

• Concentrations based on, applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on, natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 1 

Worlcsheet for Calculating Soil Cleanuo Levels for Uni-estricted &Inclustrial Land Use  

Date: 	 1217/2006 
Site Name: 	Foriner Rhone-Poulenc Site Northwest Corner 
Evaluator: 	Z. Satterwllite 

Refer to WAC 173-340-720, 740 1, 745, 747 aizd 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave the input box blanic 

Item Symbol Value Uiiits  

t. Genex-al iiiformation  
Name of Cllemical: indeno 1,2,3-cd 	rene 

Measured Soil Concentration, if any: C s  inglkg 

Natural Background Concetltration for Soil : N13 s  ing/kg 
Practical Quantitation Liinit for Soil : PQL s  mgJkg 
To evaluate the ingestion and dei -inal patliways concurrently, check here and input values forAF, A.l3S d , Gl: 0 

2.ToxicoloQical Properties ot'the CliemicAl: Chemlcal-Saecffic  
Oral Reference Dose: Rf D o  mg/kg-day 
Oral Carcinogenic Potency Factor: CPFo  7.30E+00 kg-day/mg 
Lilialation Reference Dose: RfD 1  mg/lcg-day 
hlllalatioll Carcinogenic Potency Factor: CPF; l lcg-day/ing 

3.ExDOsure Para[rieters  

Inhalation Correction Factor (default ="2" for volatiles; "1" for all otllers): for target groutld water cleanup level INH I.00E+00 unitless 
Llhalatioil Absorption Fi -action (default ="1"): for target air cleanup level A13S i  1 unitless 
Gastrointestinal Absorption Fraction (default ="1 "): for ingestion & dermal exposure pathways A131 1 unitless 
Adllerence Factor (default ="0.2"): for det'Inal exposure patllway AF 0.2 mg/ctnZ-day 
Dermal Absorption Fraction (chemical-specific or defaults): for dermat exposure patllway AI3S d  unitless 
Gastrointestinal Absorption Conversion Factor (cheinical-specific or defaults): for dertnal exposure patllway GI unitless 

4.t'Itysical and Cliemical Proaerties of the Clieniical: Chemical-SueciCc  
Soil Organic Carbon-Water Partitionitlg Coefficient: for metals, enter IC d  value llere and enter "1" for fo, value If oc  3.500E+06 1/kg 

Henry's Law Con stant: for tlle evaluation of ground water and va or ex ~osure  patliway Hc  6.600E-05 unitless 

*If the value, jor Heni.y's Lativ Constant is Riven in the unit of "atm.m 3  hnol'; e~tter value hei-e: H atm.m3/moi 
*Converted unitless form of H, @13 ° C: (Enter this coitverted value ii:to "H «  input 13ox" above for• a calculatiorr) Hce  0.O00E+00 unitless 

MTCASGL10-indeno(1,2,3-cd)pyrene.XLS 	 1217l2006 
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Solubility of the Chemical in Water: for tlie calculation of soil saturation limit S 1 	2.2008-05 	ing/l 
5. Target Ground Water Cleanu i`.evel  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water C/eanup Level Worksheet are C,P  1.80E-02 ug/1 
not automatically transferred into this worksheet. 

G. Site-Snecific Hvdrogeolosical Characteristics  

Total Soil Porosity (default ="0.43"): It 0.43 unitless 
Volumetric Water Content (default ="0.30"): e,P  0,3 lunitless 
Volumetric Air Content (default ="0.13 "): ~ a  0.13 	unitiess 
Dry Soil Bulk Density (default ="1.50"): p b  1,5 kg/1 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for fQ, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7. Vaaor Attenuation Factor due to Advection (buildinQ structure) & Di,ffusion (soil laver) Mechanisms  

* Yapor Atteiruation Factor is the ratio of vapor -phase coiita»tinant concentration witliin the soil at tlle source to the 
air corncenlration at the exposure pofnt (e.g., witliii: the buildilrg) 
Enter Vapor Attenuation  Factor: for the evaluation' of vapor exp osure pathway YAF F  unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	indeno(1,2,3-cd)pyrene 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, checic here: 	C~ 

F—To calculate a soil concentration based on Method C vapor pathway, clieck liere: 	Cl 
Basis for Soil Concentration Conc Units 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 3.226E+00 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 	3.226E+00 	mg/kg 

Waiming! Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor patlhway further. 

Soil concentratiou based on Vapor Pathway 
(infoi-mational purposes only): 0.000E+00 mg/kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limit! 

C 88t  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Liinit, Csar  : 1.971 E-O 1 1 	- 	m 	lc 
Retat•dation Factor ,  R: 31 2256.8 1 	unitless 

2. Suminary of Calculation for eacli Exposure Pathway 
• 	Summa i-y by Exposure Path way 

Soil Dairect 
Contact 

Method 13 
Unrestricted Laiid Use 
(Q I-IQ=1.0; RISK =1.0E-6 

Metliod C 
Itidustrial Land Use 

ca HQ=1.0; RISK =1.0E-5 

ingestion only 
Ingestion & 

Dermal Ingestion oniy 
Ingestion & 

Derinal 

Under the Cun'ent 
Condition 

H 	7 	Ex osure Point N/A N/A N/A N/A 
RISK7 @ Ex osure Point N/A N/A N/A N/A 

Target Soil 
CUL? ing/kg—j  

@HQ=1.0 N/A N/A N/A N/A 
@RISK =1.0E-6 or 1.0E-5 1.370E-01 N/A 1.798E+01 N/A 

Protection of 
Potable 

Ground Water 

Method 13 
Q HQ=1.0; RISK =1.0E-6 

Metllod C 
Q HQ=1.0; RISK =1.0E-5 

Under the Cuirent 
Condition 

Predicted Ground Water 
Conc? ug/l  N/A 	

• 

HQ? @ Ex osure Point N/A N/A 
RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL? 	ug/1 1.800E-02 

Target Soil CUL? 	mg/kg 3.226E+00 

Protection of 
Air Quality 
(jor iitfor»tatioital 

puipose otily) 

Method .B 
@ HQ=1.0; RISK =1.0E-6 

Metllod C 
a HQ=1.0; RISK =1.0E-5 

Under the Curretit 
Conditioti 

Predicted Air Conc? ug/in3 
Bxposure Point 

N/A 

HQ7 @ Ex osure Point N/A N/A 

RISK? ct Bxposure Point N/A N/A 

Tat•get Air

CUL? ug/m3  

HQ=I .0 N/A N/A 

@ RISK=1.0E-6 or I.OE-5 N/A N/A 

Target Soil 

CUL? mg/kg 

@ HQ=1.0 N/A N/A 

Q RISK=I.OE-6 or I.OE-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department oF Ecology) 	 Page 4 

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "R.ISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173=340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated ori a site-specific basis to establish soil cleanup levels. 

CAUTtON: The requirements and procedures for establishirig air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations.based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC ;173-340-750(5)(a)). 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	Page 1 

Worlcslieet fol- Caleulating Soil Cleaiiuu Levels for Unrestricted &Industrial Lancl Use 

Date: 2/I 7/2006 
Site Name: 	Former Rhone-Poulenc Site Northwest Corner 
Evaluator: 	Z. Satterwhite 

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details. 

A. INPUT PAItAMETEIZS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of ttle following inputs, then leave tlie input box blank 

Item Symbol Value Units 

t. General informatioli  _ 
Name of Chetnical: peiitachlorophenol 

Measured Soil Concentration, if any: Cs  mg/kg 
Natural Background Concentration for Soil: 11rB s  nig/kg 
Practical Quantitation Litnit for Soil: PQL, mg/lcg 
To evaluate the ingestion and dermal pathways concurrently, cltecic 11ere and input values forAF, A,f3S d , Gl: ~ 

2.'ttioXicoloEical Progerties of the CI ►emical: Chelnical-SaeciCc  
Oral Refel•ence Dose: Rf;D o  3.00E-02 mg/Icg-day 

Oral Carcinogenic Potency Factor: CPFa  1.208-01 lcg-day/ing 
Inhalation Reference Dose: RfD l ing/kg-day 
Inhalation Carcinogenic Potency Factor: CPF1  lcg-day/mg 

3.L,  xposure Paranleters  

Inhalation Correction Factor (default ="2" for volatiles; "I" foi• all others): for target ground water cleanup level INH 1.00E+00 wiitless 
Inhalation Absorption Fraction (default ="I "): for target air cleanup level ABS i  I wiitless 
Gastrointestinal Absorption Fraction (default ="I "): for ingestion & dertnal exposure pathways ABI 1 unitless 
Adherence Factor (defattlt ="0.2"): for dermal exposure pathway AF 0.2 ing/cln2-day 

Derinal Absorption Fraction (chemical-specifc or defaults): for dermal exposut•e patliway ABS,I wiitless 
Gastrointestinal Absorption Cotivel-sion Factor (cliemical-specific or defaults): for dermal exposure pathway GI unitless 

4.PhysicAl -and Cl1elnlcAl Proaerties of the Cheniical: Clleiyical-Sneciflc  
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter If d  value liere and enter "1" for fo, value Itoc  5.900E+02 Vkg 

Henry's Law Constant: for the evaluatiott of ground water and ya2or ex osure patilw ay H ee  1.000E-06 unitless 

*If the value .for Henry's Law Constant is giveit in the unit of "atAi.in  3 /lltol '; enter value here: H t  atin.ln'/n,ol 
*Converted unitless form of H, @13 " C: (Eirter this coiiverted value into "H,, input Box" above for a calcatlatioit) H cc  O.O00E+00 unitless 

MTCASGLIO-pentachlorophenol.XLS 	 121712006 



Soil Cleanup Level for Ipdividua{ Hazardous Substances (1Nashington State Department of Ecology) 	 Page 2 

Solub ► lity of the Chemical in Water: for the calculation of soil saturation limit S 2.000E+03 	mg/1 
S. TarQet Ground Water Cleanup Level  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results' from the Ground Water Cleanup Level Worksheet are C,y  7.90E+00 ug/l 
not automatically transferred into this worksheet. 

6. Site-Saecifc H,ydroeeoloEical Cliai -ncteristics  
Total Soil Porosity (default ="0.43"): 0.43 unitless 
Voluinetric Water Content (default ="0.30"): O 0,3 unitless 
Volumetric Air Content (default ="0.13"): 4 a  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50"): P y 1.5 kll/l 
Fraction Soil Organic Carbon (default ="0.001 "): for inetals, enter "1" for fo, value here f Qc  0 .00256  unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7. Vapor Attenuation Factor due to Advection (buildlna structure) & Ditt'usion (soll layer) Mechauisms  
* YaporAttenuation Factor is the ratio of vapor -phase containiriant concetntration withiri'the soil at the source to the 

air concentratfon at tlre exposure point (e.g., within the buildinW 
Enter Vapor Attenuation Factor:  for the evaluation  of  vapor  exposure pathway VAF F  unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of -Concern: 	pentachlorophenol 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Metliod C) for Direct Soil Contact, check here: 	0 

F--To calculate a soil concentration based on Metlhod C vapor  patliway, check here: 	FI/I 
Basis for Soil Concentration Conc Units 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 2.702E-01 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Pi•actical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor pathway): 	2.702E-01 	mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor pathway further. 

Soil concentration based on Vapor Pathway 
(informational purposes onl ): 0.000B+00 tng/kg 

C s.t  corresponds to the total soil chemical concentration 
saturated in soil. 

.R is the ratio of the ground water flow velocity to the 
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Sotl Cleanup Level for Individual Hazard ous Substances (Washington State Department of Ecology) 	 Page 3 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Litnit, C,.,, t  : 3.4218+03 1 	m 	kg 
Retardation Factot• R: 6.3 unitless 

2. Summary of Calculation for each Exposure Pathwav 
Suminary by Exposure Pathway 

Soll Dlrect 

Contact 

e d-iod B 
Uizrestricted Larrd Use 
@ HQ=1.0; RISK =1.013-6 

thod 
Industrial Laitd Use 

cQt HQ=1.0; RISK =1.0E-5 

Ingestion only 
Ingestion & 

Dennal Ingestion only 
Ingestion & 

Derinal 

Under the Current 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK? Q,  Ex osure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	ing/kg 
H=1.0 2.400E+03 N/A 1.050E+05 N/A 

RISK =1.0E-6 or 1.0E-5 8.333E+00 N/A 1.094E+03 N/A 

Protection of 
Potable 

Ground Water 

Met iod B 
c~t HQ=1.0; RISK =1.0E-6 

ethod 
c~t HQ=I.O; RISIC =1.0E-5 

Under the Current 
Condition 

Predicted Ground Water 
Conc? 	ug/l N/A 

HQ? @ Ex osure Point N/A N/A 

RISK? -Q Exposure Point N/A N/A 

Target Ground Water CUL? 	-ug/l 7.900E+00 

Tat•get Soil CUL? 	mg/lcg 2.702E-01 

Protection of 
Air Quality 
(f01' lJJf01'I11lil1oltRl 

purpose olily) 

Method B 
Q HQ=1.0; R1SK =1.OE-6 

Method C 
Q HQ=I.O; RISK =1.0E-5 

Under the Cut•rent 
Condition 

Predicted Air Conc? ug/m3 
@Exposure Point 

N/A 

HQ? @Exposure Point N/A N/A 

RISK? (cr Exposure Point N/A N/A 

Target Air 

CUL? 	ug/1113 

HQ=1.0 - 
N/A N/A 

@ RISK=I.OE-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? ing/kg 

@ HQ=I.O N/A N/A 

Q RISK=I.OE-6 or 1.0E-5 N/A N/A 

MTCASGL'f 0-pentachlorophenol.XLS 	 12/7/2006 



• 	 Soi{ Cleanup Level for individual Hazardous Substances (Washington State Department of Ecology) 	 Page 4 

NO'TES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" =hazard quotient; "RISK" = carciiiogenic Y•isk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. - 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5.)(a)). 
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I11IH 1 2.0011+00 lunitless 
A13S , 1 unitless 
A131 l unitless 
AF 0.2 mg/cmZ-day 

ABS d j unitless 
GI l unitiess 

Soil Cleanup Level for individual Hazardous Substances (Washington State Department of Ecology) 	Page 1 

Worlcslieet - for  Calculatilig Soil Cleanuu Le vels for Unrestricted & Industrial Lancl Use 
Date: 	12 7/2006 
Site Naine: 	Former Rhone-Poulenc Site Northwest Corner 
Evaluator: 	Z. Satterwhite 

Refer to WAC 173-340-720, 740, 7452  747 and 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LE'YEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then heave the input box blank  

Item Symbol 	Value Units .  

t. General informatiola  
Name of Chemical: 
Measured Soil Concentration, if any: 
Natural Background Concentration for Soil: 
Practical Quantitation Limit for Soil: 
To evaluate the ingestion and dermal pathways coticurrently, check liere and input values forAF, A13S d , Gl: 

2. Toxicoloeical Pronerties of the CI ►enlical: Cl]elllical-Speciric  
Oral Refec•ence Dose: 
Oral Carcinogenic Potency Factor: 
Inhalation Reference. Dose: 
Initalation Carcinogenic Potency Factor: 

Cs  
Nl3 s  

PQL s  
[] 

RfD o  
CPFo  
RfD l  
CPF, 

plienol 
Ing/kg 

Ing/kg 
tng/kg 

mg/kg-day 
kg-day/mg 
mg/kg-day 
kg-day/nig 

6.006-01 

I 
3.Exposure Parnllleters 

Iiihalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level 
Inhalation Absorption Fractiai (default ="1 "): for tac`get air cleanup level 
Gastrointestinal Absorption Fraction (default ="1 "): for ingestion & dermal exposure pathways 
Adherence Factor (default ="0.2"): for derinal exposure patliway 
Dernial Absorption Fraction (chemical-specific or defaults): for derinal exposure pathway 
Gastrointestinal Absorption Conversion Factor (clieinical-specific or defaults): for dermal exposure pathway 

4.Pllysical and Clieinical Prooerties of tl e Chelnical: Chemical-Specific  
Soil Organic Carbon-Water Pai -titioning Coefficient: for metals, enter If d  value here and enter 11 1" for f , value 

	
K oc 
	2.900E+01 l/kg 

Heni-y's Law Constant: for the evatuation of tzround water and vapor exposure patllwav 
	

HCC 
	1.600E-05 unitless 

*Ijthe value. for Heirry's Law Cornstant is given in tlte unit of "atm. m 3  hnol ", enter value here: 	 H 
	

atln.tn3/Ino 1 
*Converted unitless form of .fl ,, @13 ' C: (Enter tliis converted value into "Hcc  irrput 13ox" above for a calculation) 	Hcc 

	O.000,E+00 unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 2 

Solubility of the Cliemical in Water: for the calculation of soil saturation Iunit S 8.300E+04 	mg/I 
5.Tarpet Ground Water Cleauup Level  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are C,v  1.70E+06 ug/1 
not automatically transferred lnto this worksheet. 

6.Site-Saeci[ic Hvdroeeoloeical Claaracteristics  
Total Soil Porosity (default ="0.43"): n 0.43 unitless 
Volumetric Water Content (default = 11 0.30 11 ): O,P  0,3 unitless 
Volumetric Air Content (default ="0.13 "): O a  0.13 	unitless 
Dry Soil Buik Density (defauit ="1.50"): p b  1.5  kg/t 
Fraction Soil Organic Carbon (default ="0.001 "): for nietals, enter "1" for f a, value here f oc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7.Vaaor Attenuation ractor due to A.dvection (buildins structure) & DlMsion (soil laver) IYieclianisms  
* Vapor Attenuatioit Factor is the ratio of vapor-lvhase conta»tiizant concentratioii tivithirt the soil at tlie source to tl:e 

air cortcerttration at the exposure poiitt (e.g., withirn the building) 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure patltway VAF F unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	phenol 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 	ID 

r—To calculate a soil concentration based on Metliod C vapor pathway, check here: 	C] 
Basis for Soil Concentration Conc Units 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection: 9.324E+03 mg/kg 
Natural Background concentration for Soil: N/A mg/lcg 

Practical Quantitation Limit for Soil: N/A mg/lcg 

Soil Cleanup Level (not considering vapor pathway): 	9.324E+03 	mg/kg 

Warningl Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor patliway furtlier. 

Soil concentration based on Vapor Pathway 
(itiformational purposes only): O.O00E+00 mg/kg 

C S8t  corresponds to the total soil -chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 3 

is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Liniit, Csat : 2.276E+04 m k 
Retardation Factor R: 1.3 unitless 

2. Suininary of Calculation for eacli Exposure Patliwa_y 
Summary by Exposure .Pathway  

Soii Direct 
Contact 

1. Metliod B 
Unrestricted Laiid Use 
Q HQa1.0; RISK =I.OE-6 

Method C 
hrdusb•ial Lartd Use 

cQ HQ=1.0; R1SK =1.0E-5 

Ingestion only 
ingestion & 

Derinal liigestion only 
Ingestion & 

Derinal 

Under the Cui -rent 
Condition 

H? 	Ex osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Point N/A N/A N/A N/A 

Tai•get Soil 

CUL? 	mg/kg 

H=1.0 4.800E+04 N/A 2.100E+06 N/A 

@RISK=1.0E-6 or 1.0E-5 N/A N/A N/A N/A 

Protectioil of 
Potable 

Ground Water 

Metltod 13 
a HQ=1.0; RISK =1.0E-6 

Metllod C 
(cQ HQ=1.0; RISK =1.0E-5 

Under the Curren t 
Condttton 

Predicted Ground Water 
Conc? u ~  1 N/A 

HQ? 	Ex osure Potnt N/A N/A 

I RISK? c(Q Exposure Point N/A N/A 

Target Ground Water CUL? 	ug/I 1.700E+06 

Target Soil CUL? 	ing/kg 9.324E+03 

Protection of 
Aar Quality 
(f'oi• itiformational 

putpose oltly) 

Method 13 
@ HQ=1.0; RISK =I.0E-6 

Method C 
(r HQaI.O; RISK =I.OE-5 

Under tlie Current 
Co[iditioll 

• 

Predicted Air Conc? ug/1n3 
@Exposure Point 

N/A 	• 

HQ? 	Exposure Point N/A N/A 

RISK? a Exposure Poitit N/A N/A 

Target Air 

CUL? ug/m3 

Q HQ=1.0 N/A N/A  

@ RISK=I.OE-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? mglkg 

@ HQ=1.0 N/A N/A 

@ RISIC=I.OE-6 or 1.0E-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 4 

NOTES: "CUL" = Cleaiiup Level; "Conc" = concentration; "HQ" = liazarcl quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specihcally, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways fnay also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the-regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

- Concentrations based on applicable state and federa) laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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WorlcsIieet for Cnlculating,Soil Cleanua Levels for Uurestl -icted & Lndustrial Land Use  

Date: 	1 /2006 
Site Natxte: 	Fornaer Rh.oe-Potilenc Site Not -thwest Corner  

valuator: 	Z. Satterwliite 

Refer to WAC 173 340-720, 740, 745, 747 and 750 for details. 

A. INPUT PAItAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of tlie following inputs, then leave tlie input box blank 

Itcm Symbol Value Units  

1.General informatiota  
Natne of Clieinical: yreiie 

Measured Soil Concentration, if any: Cs  mg/kg 
Natural Background Concentration for Soil : NB S  ing/kg 
Practical Quantitation Limit for Soil : PQL s  r mg/kg 

To evaluate the ingestion aiid dertnal patllways concurrently, clieck here and input values for AF, AI3S d , Gl: (~ 
2.Toxicological ProQerties of the Cliemical: Chemical-Snecific 

Oral Reference Dose: RfD o  3.00E-02 ing/kg-day 
Oral Carcinogenic Potency Factor: CPFo  kg-day/mg 
Inlialation Reference Dose: RfD I  I l ing/kg-day 
Inhalation Carcinogenic Potency Factor : CPF f  I l kg-day/ing 

3.IVxoosure t'arameters  
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 unitless 

Inhalation Absorption Fraction (default ="1 "): for target air cleanup level ABS 1  1 unitlesss 

Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dermal exposui•e pathways ABI 1 unitless 
Adherence Factor (default ="0.2"): for dertnal exposure pathway AF 0.2 mg/cm2-day 
Det-mal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABSd unitless 

Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for derinal exposure patliway GI unitiess 
4.PiivsicAl ajid Cltetnical Pi -operties of the Cliemical: Cliemical -Specific  

Soil Organic Carbon -Water Partltloning Coefflclent: for metals, enterlf d  value here and enter "I" forf o, value K oc  6.800E+04 1/kg 

Hen 	's Law Constant: for the evaluation of ground water and va or ex osure pathw!Y H, 4.500E-04 unitless 

*Iftlic value for Hei7iy's Law Coiistant is givelz in the trll-it of "at»t .111 3  h11o1 '; eixter value Izere: H ahn.m3/11101 
*Conrverted unitless for»i of H, @13 ° C. (Eii1er this converted value irrto "H,, input Box" above for a calculation) Hcc  O.O00E+00 unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	Page 2 

Solubility of the Chemical in Water: for the calculation of soil saturation limit S 1.400E-01 	tng/1 
S. Target Gi-ouitd Water Cleauun Level  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level VVorksheet are C,y  4.00E+03 ug/l 
not automatically transferred into thls worksheet. 

6.Site-Saecinc Hvdroeeological Cuaracteristics  
Total Soil Porosity (default ="0.43"): 0.43 unitless 
Volumetric Water Content (default ="0.30"): O,P 0.3 unitiess 
Volumetric Air Content (default = 11 0.13 "): O a  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50"): p b 1.5 kg/l 

Ft•action Soil Organic Carbon (default ="0.001"): for metals, etrter "1" for fo, value here foc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7.Vapor Attenuation Factor due to Advection (buildln>i structure) & Dif[usion (soil laver) Mechanisms  
* Vapor Attenuation Factor is tlze ratio of vapor pliase contaminant concentration within the soil at t1:e source to tlie 

air concentb-ation at the exposure point (e.g., wftlzin Ihe buildiizg) 
Enter Vapor  Attenuation F actot•: for the evaluation  of  vapor exposure pathway VAF l unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	pyrene 

1. Sumniary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, checic here: 	ID 

F—To calculate a soil concentration based on Method C vapor patlhway, check liere: 	0, 
Basis for Soil Concentration Conc Units 

Most st<•ingent soil cvncentration based on Soil Direct 
Contact & Ground Water Protection: 1.394E+04 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quatltitation Limit for Soil: N/A mg/lcg 

Soil Cleanup Level (not considering vapor patliway): 	1.394E+04 	mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
pathway -  evaluate vapor pathway further. 

Soil concentration based on Vapor Pathway 
(informational purposes only): O.O00E+00 tng/kg 

Warning: Soil Cleanup Level is higller tlhan Soil Saturation 
Limitl 

C S8, corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Limit, CSRr  : 2.440E+01 I 	m k 
Retardation Factot• R: 608.3 1 	unitless 

2. Summarv of Calculation for eacl>< Exnosure Pathwav 
Summary by Exposure Pathway 

Soll Dil•eCt 

C011tc̀ lct 

Met rod I3 
Ulii•estricted Larnd Use 
Q HQ=1.0; RISK =1.0E-6 

Method 
Iirdustrial Land Use 

(ct HQa1.0; RISK a1.0E-5 

Ingestion only 
Ingestion & 

Dertnal Itigestion only 
Ingestion & 

Dermal 

Under the Current 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 
CUL7 	mg/kg 

H=1.0 2.400E+03 N/A 1.050E+05 N/A 
@RISK =1.0E-6 or 1.0E-5 N/A N/A N/A N/A 

Protection of 
Potable 

Ground Water 

Metltod I3 
(a I-IQg1.0; RISK =1.0E-6 

Metltod C 
c(~t I-IQa1.0; RISK =1.0E-5 

Under the Cut7•ent 
Condttton 

Predicted Ground Water 
Conc? 	u g/i N/A 

HQ7 	Ex osure Potnt N/A N/A 

RISK? @ Exposure Point N/A N/A 

Target Ground Water CUL7 	ug/l 4.000E+03 

Target Soil CUL? 	mg!kg 1.394E+04 

~ rotection of 
Air Quality 
~01' 1/if0/~1tt[ttloltal 

pui;~ose oftly) 

etltod 13 
cQ NQ=1.0; RISK =1.OB-6 

Metl7od C 
c(Q HQ=1.0; RISK =I.OE-5 

Under the Curreut 
Cojidition 

Predicted Air Conc? ug/m3 
(~ Ex osure Point 

N/A 
• 

HQ? r Ex osure Poitit N/A N/A 

RISI{? Q Exposure Point N/A N/A 

Target Air 

CUL7 ug/m3 

HQ=I .0 N/A N/A  

@ RISIC=I.OE-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? mg/kg 

@ HQ=1.0 N/A N/A 

@ RISK=I.OE-6 or I.OE-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 4 

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbbok is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: - 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specihc basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup (evels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Worlcslieet for Calculating Soil Cleanuu Levels for Unrestricted & l[ndustrial Land Use 

ate: 	 12/ 20 
Site Name: 	Fonner Rhone-Poulenc Site Noi-thwest Corner 
valuat : 	Z. Satterwhite 

Refer to WAC 173-340-720, 740, -745, 747 ai:d 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, then leave tlie input box blanlc 

Iteni Symbol Value Uiiits 
t. General lnformation 

Name of Cheinical: seleniuin 
Measured Soil Concentration, if any: C s  ing/kg 
Natural Background Concentration for Soil : NB s  ing/kg 

Practical Quantitation Limit for Soil: PQL s  ing/lcg 
To evaluate tlie ingestion and der ll]al patllways conctirrently, clieck liere and input values for AF, ABS, t , Gl: (~ 

2.'poxicoloeical Proaerties of tlte Cliemical: Cltemical-Snecific  
Oral Reference Dose: RfD o  5.00E-03 ing/lcg-day 
Oral Carcinogenic Potency Factor : CPFo  kg-day/tng 
Inhalation Reference Dose: RfD j ing/kg-day 
Inlialation Carcinogenic Potency Factor: CPF f  kg-day/ing 

3.Exposure Parameters 

Inlialation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 unitless 
Inhalation Absorption Fraction (default ="1 "): for target air cleanup level ABS j  1 unitless 
Gastrointestinal Absoa•ption Fraction (default ="1 "): for ingestion 8i derinal exposure pathways ABI 1 unitless 
Adherence Factor (default ="0.2"): for derinal exposure patllway AF 0.2 mgJcm2-day 
Dermal Absorption Fraction (chemical-specitic or defaults): for derinal exposure pathway ABS d unitiess 
Gastrointestinal Absorption Conversion Factor (cliemical-specific or defaults): for dermal exposure pathway GI unitless 

4.Pliysical and Cltemical Properties of tlie Clieniical: Clieniical-Speciric  
Soil Organic Carbon-Water Partitioning Coefficient: for cnetals, enterK d  value here and enter "1" forf o, value IC oc  5.000E+00 Vkg 

Heni 's Law Constant: for the evaluation of ground water and va or ex osure pathway H CC.  0.00.0E+00 unitless 

*If the value.for Hetzry's Law Constartt is givett in the unit of "atnt.nt 3 /tt:ol", et7ter value here: H t  atm.m3/hnol 
*Converted ut7itless for»t of H, c  @13"C: (Enter tltis converted value iytto "H ~c  input Box" above for a calculatiolt) Hce  O.O00E+00 unitless 
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Solubility of the Chemical in Wafier: for the calculation of soil saturation limit S mg/1 
S. Taraet Ground Water Cleanup Level  

Target Ground Water Cleanup Level applicable for a'soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are C,y  7•10E,  +01 ug/i 

not automatically transferred lnto this worksheet. 
6.Site-Staecitic Hvdirogeological Characteristics  

Total Soil Porosity (default ="0.43"): n 0.43 unitless 
Voluinetric Watet• Content (default ="0.30"): 4,,, 0,3 utiitless 
Volumett•ic Air Content (default ="0.13"): O a  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50"): p b 1,5 kg/1 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for f,, value here f oc  l unitless 
Dilution Factor (default ="20" for unsaturated zone-soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7.Vapor Attenuation Factor due to Advection (buildina structure) & Dlffusion (soil laver) Mecltaitisms  
* Vapor Attenuation Factor• is tl:e ratio of vapor pllase contaniinant concentration witl:in tlze soil at the source to tlte 

air concentration at the exposure point (e.g., withiit the building)  
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF --1  unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	selenium 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 	0 

[—To calculate a soil concentration based on Method C vapor pathway, check here: 	21 

F Basis for Soil-Concentt•ation Conc Units 
Most stringent soil concentt•ation based on Soil Direct 
Contact & Ground Water Protection: 7.384E+00 mg/kg 
Natural Background concentration for Soil: N/A tng/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not consideritig vapor pathway): 	7.384E+00 	mg/kg 

Wariiingl Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor pathway furtlier. 

Soil concentration based on Vapor Pathway 
(informational purposes only): 0.000E+00 mg/kg 

Warning: Soil Cleanup Level is higlier than Soil Saturation 
Litnitl 

C sat  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 3 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Saturation Limit, CsR, : 0.000E+00 i-nglkg  
Retardatiorl Factor ,  R: 18.4 1 	unitless 

2. Suinmarv of Calculation for each Exnosure Pathwav 
Summary by Exposure Pa thway  

Soil Di.reet 
Contaet 

Method B 
Unrestricted Latrd Use 
Q HQ=1.0; RIS1C =1.0E-6 

Metliod C  
brdustrial Laird Use 

Q HQ=1.0; RISK =1.0E-5 

Ingestion oniy 
Ingestion & 

Dernlal Ingestion oniy 
Ingestion & 

Dertllal 

Under tlle Cut•retlt 
Condition 

H? @ Ex osure Poitlt N/A N/A N/A N/A 
R1SK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 
CUL? 	nlglkg 

H=1.0 4.00013+02 N/A 1.750E+04 N/A 
@RISK =I.OE-6 or 1.0E-5 N/A N/A N/A - 	N/A 

Proteetion of 
Potable 

Ground Water 

Metliod B 
ca HQal.O; RISK Q1.0E-6 

Metlhod C  
@ HQ=1.0; RISK a1.0E-5 

Under the Current 
Condttton 

Predicted Ground Watet• 
Conc7 ul ~ 

N/A 

HQ? @ Ex osure Potnt N/A N/A 

I RISIC? cQr Exposure Point N/A N/A 

Target Gt -ound Water CUL? 	ug/1 7.100E+01 

Target Soil CUL? 	mg/Icg 7.384E+00 

~ roteetion of 
Alr ~~alit ~ 	y  
~fOY ll ~fOlYlllit101tQl 

ptt~pose oltly) 

etl7od B  
@ 1IQ=1.0; RISK =1.0E-6 

Metliod C  
cr~ HQ=1.0; RISK =I.OE-5 

Undet• the Current 
Cotldition 

Predicted Air Conc? ug/m3 
Ex osure Point ~ p 

N/A 

HQ7 	Exposure Point N/A N/A 

RISIC? 	re Point 
Q 

Exosu 
p 

N/A N/A 

Target Air 

CUL? 	ug/1113 

@ HQ=1.0 N/A N/A 

@ RISIC=1.0E-6 or 1.0E-5 N/A N/A 

Tat•get Soil 

CUL? nlg/kg 

@ HQ=1.0 N/A N/A 

@ RISK=1.0E-6 or 1.0E-5 N/A N/A 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 4 

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use, of this Workbook is not sufficierit to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and- 173-340-745(5)(b)(i)); 
• Soil residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC ,173-340-740(5)(a) and 173-~40-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Wo rlcsheet  for Calculating Soil'Cleanuu Levels for Unrestricted 8c Industrial Lancl Use 
Date: 	12nl2006  
Site Name: 	Fortner Rhone-Poulenc Site Northwest Corner  
Evaluator: 	Z. Satterwhite  

Refer to WAC 173 340-720, 740, 745, 747 and 750 for details. 

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no data is available for any of the following inputs, tlien leave the input box blank 

Item Symbol Value Units  

1.General inl'ormation  
Name of Chemical: silver 

Measured Soil Concentration, if any: C s  mg/kg 
Natural Background Concenti -ation for Soil: NB s  ing/kg 
Practical Quantitation Limit for Soil : PQL s  mg/kg 

To evaluate the ingestion and dermal pathways concurrently, clieck liei•e and input values forAF, ABS d , GI: ~ 
2.Toxicoloeical Pronerties of the Chemical: Chemical-Specitic  

Oral Reference Dose: Rf.D o  5.00E-03 mg/kg-day 
Oral Carcinogenic Potency Factor : CPFo  Icg-day/ing 
Inhalation Reference Dose : RfD j nig/Icg-day 
Inhalation Carcinogenic Potency Factor : CPFI  j kg-day/ing 

3.Exoosure Parameters  
lnhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 unitiess 

Inhalation Absorption Fraction (default ="1 "): for target air cleanup level ABS j 1 unitless 
Gastrointestinal Absorption Fraction (default ="1 "): for ingestion & dermal exposure patliways ABI 1 unitless 
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 0.2 ing/cmZ-day 

Dermal Absorption Fraction (chemical-specific or defaults): for derinal exposure pathway ABSd unitless 
Gastrointestinal Absorption Convet•sion Factor (cheniical-specific or defaults): for dermal exposure pathway GI unitless 

4.Phvsical and Cliemical Pronerties of the Chemical: Cliemical-Saecific  
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enterK d  value here and enter "1" forf o, value IC oe  8.300E+00 l/kg 

Heniy's Law Constant: for the evaluation of ground water and va or ex osure patliway H 0.000E+00 unitless 

*If the value,for Henry's Lmv Coirstant is given in the unit of "atrn.in 3 /niol ", enter value I1ere: H atm.m3hnol 
*Converted unitless fo rm of H, @13 " C: (Etiter t1zis coyiverted value  irnto "H,, input Box" above for a calculation) H ee  O.O00E+00  unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 2 

Solubilitty of the Cliemical in Water: for the calculation of soil saturation limit S ing/t 
S. Tareet Ground Water Cleanup Level  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are C,v  1.90E+00 ugrl 
not automatically transferred into this worksheet. 

6.Site-Sneciflc HvdroQeolop-ical Cliaractet -istics  
Total Soil Porosity (default ="0.43"): rt 0.43 unitless 
Volumetric Water Content (default ="0.30"): O,Y  0,3 unitless 
Volumetric Air Content (default ="0.13 "): O a  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50 11 ): p b 1,5 kg/1 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for fo, value here f oe  1 unitless 
Dilution Factor (default ="20" for unsaturated zoae soil; "1" for saturated zone soil; or site-specific) DF 20 unitless 

7.Vanor Attenuation k'actor due to Adyection (buildina structure) & Ditrusion (soil layer) Nechaiiisms  
* Yapos• Attenuation Factor is tlze ratio of vapor phase corntaminant concentration within the soil at tlre source to tlie 

air concentration at tlie exposure point (e.g., witluit tlie building) 
Enter Vapor Attenuatio n  Factor: for the evalua tion  of vapor  exposure pathway TrAF F  unitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Cliemical of Concern: 	siiver 

1. Summary of Results 
To calculate a soil cleanup level based on vldustrial Land Use ((Metliod C) for Direct Soil Contact, check here: 	D 

r—To calculate a soil concentration based on Method C vapor pathway, checic here: 	L7 
Basis for Soil Concentration Conc Units 

Most stringent soil concentration based on Soil Direct 
Contact & Ground Water Protection:. 3.230E-01 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapoir pathway): 	3.230E-01 	mg/kg 

Warningl Soil Cleanup Level above nlay not be protective of vapor exposure 
pathway - evaluate vapor pathway furtlier. 

lSoil concentratiojl based on Vapor Pathway 
(inforiliatioiial purposes only): O.O00E+00 mg/kg 

Warning: Soil Cleanup Level is higher than Soil Saturation 
Limitl 

C sac corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 3 

R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Saturation Limit, C SR, : l Soil O.O00E+00 inglkg  
Retai-dation ractor R: 30.0 unitless 

2. Summarv of Calculation for each Exnosure Pathwav 
Summary by Exposure Path way  

Soi1 Direct 
Contact 

Method B 
U~zrestricted Land Use 

cQ HQ=l.O; RISK =1.0E-6 

Method C  
Industrial Larrd Use 

@ 1-IQ=1.0; RISK =1.0E-5 

Ingestion only 
Ingestion & 

Dcrmal Ingestion only 
Ingestion & 

Dermal 

Under the Current 
Condition 

H? @ Ex osure Point N/A N/A N/A N/A 
RISK? 0, Ex osure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	ing/kg 
H=1.0 4.000E+02 N/A 1.750E+04 N/A 

@RISK =1.0E-6 or 1.0E-5 N/A N/A N/A N/A 

Protection of 
Potable 

Ground Water 

Metliod B  
a HQ=1.0; RISK =1.0E-6 

Metlho C 
Q HQ=1.0; RISK a1.0E-5 

Under the Current 
Conditiott 

Predicted Ground Water 
Conc? u 	1 N/A 

I-IQ? @ Exposure Point N/A N/A 

RISIC? @ Exposure Point N/A N/A 

Tar et Ground Water CUL? 	ug/I 1.900E+00 

Target Soil CUL? 	tng/Icg 3.230E-01 

Protection of 
Air Quality 

(fo i• ifrfor»tational. 
pu~~ose aily) 

Method B 
Q HQ=1.0; RISK =1.0E-6 

Method C  
@ HQa1.0; RISK =1.0E-5 

Under the Cun•ent 
Condition 

Predicted Aii• Conc? ug/m3 
@Exposure Point 

N/A 

HQ? 	Ex osure Point N/A N/A 

 RISIC? 
Q 

Exposure Point N/A N/A 

Target Air 

CUL? ug/m3  

I-1Q=1.0 N/A N/A 

n RISK=I.OB-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? mg/Icg 

HQ=1.0 N/A N/A 

cr, RISK=I.OE-6 or 1.0E-5 N/A N/A 
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Soil Cfeanup Leve! for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 4 

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = liazard quotient; "RISK" = carcinogenic risk. 

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740; 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. 
Specifically, the soil cleanup levels derived using this Workbook do not account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)); 
• Soil residua) saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see wAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the 
environment are specifed in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC 173-340-750(5)(a)). 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 1 

Worlcsheet for Calculatini! Soil Cleaxiva Levels for Uiirestricted & Industrial Land Use 
at : 	12/7/2006  

Site Name: 	Former Rhone-Poulenc Site Nortlawest Corner  
Evaluator: 	Z. Satterwhite  

Refer to WAC 173 340-720, 740, 745, 747 aiid 750 for details. 

A. INPU'I' PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS 
Note: If no dafa is available for any of the following inputs, then leave tlie input box blank 

Item Syinbol Value Units 

1.General information  
Name of Chemicai: 2,4,5-tricliloro henol 

Measured Soil Concentration, if any: Cs  mg/kg 

Natural Background Concentration for Soil.: NB s  mg/kg 

Practical Quantitation Litnit for Soil : PQL s  l mgtkg 

To evaluate the ingestion and dermal pathways concurrently, clieck here and input values forAF, ABS d , Gl: ~ 
2.ToxicoloEical t'rouerties of the Cliemical: Chemical-Sneciflc  

Oral Reference Dose: RfD „ 1.00E-01 ing/kg-day 

Ot•al Car.cinogenic Potency Factor: CPFo  kg-day/rng 

Inhalation Reference Dose: RfD j I i mgtkg-day 

Inhalation Carcinogenic Poteiicy Factor: CPFi  kg-day/mg 
3.Exnosure t'arameters  

Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH 2.00E+00 unitless 

Lihalation Absorption Fraction (default ="1 "): for target air cleanup level ABS j  1 unitiess 

Gastrointestinal Absorption Fraction (default ="1 "): for ingestion & dermal exposure pathways ABI 1 unitless 

Adherence Factor (default ="0.2"): for dermal exposure pathway AF 0.2 nig/cmZ-day 

Derinal Absoi-ption Fraction (chenucal-specific or defaults): foir derinal exposure pathway ABS d unitless 

Gastrointestinal Absorption Conversion Factor (cliemical-specific or defaults): for dermal exposure pathway GI uiiitless 

4.Phvsical and Chemical t'roaerties ol' the Clietnical: Claemical-Specirc  
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter IC d  value here and enter "1" for fo, value If oc  1.60013+03 1/kg 

Hen 	's Law Constant: for the evaluation of ground water and va or ex osure pathway Hcc  1.800E-04 unitless 

*If Ilze value for Henr,y's law Co»stant is Riven in the unit of "atntmn 3 /»zol", efiter value here: H atin.in3/inol 
*Converted uiutless forni of H «  @13 ° C: (Enler this converted value into "H,, input B ox" above for a calcLClatioit) Hcc 0.O00E+00  unitless 
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) 	 Page 2 

Solubility of the Cheinical in Water: for the calculation of soil saturation limit S I 	1.200E+03 	nig/l 
5.Target Groulid Water Cleajiup Leve-I  

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: 
*Results from the Ground Water Cleanup Level Worksheet are CIP 3.60E+03 ug/l 
not automatically transferred into this worksheet. 

6.Site-SaeciCc HydroteoloQical Characteristics  

Total Soil Porosity (default ="0.43"): 0.43 unitless 
Volumetric Water Content (default ="0.30"): O,y 0.3 unitless 
Volumetric Air Content (default ="0.13"): O a  0.13 	unitless 
Dry Soil Bulk Density (default ="1.50"): p b 1,5 kgtl 
Fraction Soil Organic Carbon (default ="0.001 "): for metals, enter "1" for fa, value here f nc  0.00256 unitless 
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitiess 

7.Vanor .A.ttejauation ractor due to Advectlon (buildiug structure) & Aiiffusioii (soll layer) MechanlsW  
* Vapor Attenuatfon Factor is tl7e ratio of vapor phase contanurrant concentratiot: withiri tlie soil at the source to the 

air concentration at tlte exposur-e point (e.g., within the buildine 
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF  F  l uilitless 

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS 
Chemical of Concern: 	2,4,5-trichlorophenol 

1. Summary of Results 
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, checic here: 	0.  

~—To calculate a soil concentration based on Metllod C vapor pathway, checic here: 	-nl 
Basis for Soil Concentration Conc Units 

Most stringent soii concentration based on Soil Direct 
Contact & Ground Water Protection: 3.093E+02 mg/kg 
Natural Background concentration for Soil: N/A mg/kg 

Practical Quantitation Limit for Soil: N/A mg/kg 

Soil Cleanup Level (not considering vapor patliway): 	3.093E+02 	mg/kg 

Warning! Soil Cleanup Level above may not be protective of vapor exposure 
pathway - evaluate vapor pathway fut•ther. 

Soil concentration based on Vapor Pathway 
(informational purposes only): O.O00E+00 mg/kg 

C $at  corresponds to the total soil chemical concentration 
saturated in soil. 

R is the ratio of the ground water flow velocity to the 
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R is the ratio of the ground water flow velocity to the 
contaminant migration velocity in saturated zone. 

Soil Satttration Lijrnit, Csat : 5.155E+03 I 	mgtkg  
Retardation Factor ,  R ; 15.3 1 	unitless 

2. Suminary of Calculation for each Exposure Pathway 
Summa>ly  by Expios ure Pathway 

S oil DlLeCt 

Contaet 

Melliod B  
Unrestricted Latrd Use 
@ I-IQa1.0; RISK =1.0E-6 

thod C  
Irndustrial Land Use 

Q HQ=1.0; RISK =1.OB-5 

Ingestion only 
Ingestion & 

Dermal 
. 

Ingestion only 
Ingestion & 

Denna) 

Ujider the Current 
Condition 

H? 	Ex osure Point N/A N/A N/A N/A 
RISK? @ Ex osure Point N/A N/A N/A N/A 

Target Soil 

CUL? 	mg/kg 

H=1.0 8.000E+03 N/A 3.500E+05 N/A 

cr RISK =i .OE-6 or 1.0E-5 N/A N/A N/A N/A 

Protectlon Of 

Potable 

Ground Water 

etlrod B  
@ HQ=l.O; RISK -1.0E-6 

Metltod C  
(~ HQa1.0; RISK =1.0E-5 

Under tlie Current 
Condition I  

Predicted Ground Water 
Conc? ug/l N/A 

HQ? @ Ex osure Point N/A N/A 
RISK? Q Exposure Point N/A N/A 

Target Ground Water CUL? . ug/l 3.600E+03 

Target Soil CUL? 	mg/kg 3.093E+02 

Proteetion of 
Air Quality 

lJtf01 ~f01' 	7ftlll101ial 

pulpose oltly) 

etliod B 
@ IIQ-1.0; RISK 	1.0E-6 

Method C 
@ HQa1.0; RISK =1.0E-5 

Under the Current 
Condition 

Predicted Air Conc? ug/m3 
@Exposure Point 

N/A 

HQ? Q Exposure Point N/A N/A 

RISK? c7 Exposure Point N/A N/A 

Target Air 

CUL? ug/in3  

(~ HQ=1.0 N/A N/A 

Q RISK-1.0E-6 or 1.0E-5 N/A N/A 

Target Soil 

CUL? ing/kg 

@ HQ=1.0 N/A N/A 

(Q RISK=1.0E-6 or 1.0E-5 N/A N/A 

MTCASGL10-2,4,5-trichlorophenol.XLS 	 12/7/2006 



Soil Cleanup Level for Individual Hazardous Substances (Washington State ,Department of Ecology) 	 Page 4 

NOTLS: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" =liazard quotient; "RISK" = carcinogenic risl{. 

CAUTION: The requirements and procedures for establishing soil cieanup levels that are protective of human heaith and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490 
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cieanup levels under the reguiation. 
Specifically, the soil cleanup levels derived using this Workbook do not, account for the following: 

• Concentrations based on appiicable state and federal laws (see WAC 173-340-740(3)(b)(1) and 173-340-745(5)(b)(i)); 
= Soi) residual saturation (see WAC 173-340-747(10)); 
• Ecological impacts (see WAC 173-340-7490 through 7494); and 
• Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). 

Other exposure pathways may aiso need to be evaivated on a site-specific basis to estabiish soil cleanup levels. 

CAUTION: The requirements and procedures for establishing air c(eanup levels that are protective of human health and the 
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be 
sufficient to estabiish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not 
account for the following: 

• Concentrations based on, applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)); 
• Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c)); 
• Total site risk (see WAC. 173-340-750(5)(a)). 
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